






SCR 


The Engineer = 





JUNE 26, 1953 28, ESSEX ST., STRAND, LONDON, W.C.2 TWO SHILLINGS 


[IR AD | C N WORM REDUCERS 





RADICON Worm Reducers invented 
and developed by ‘‘David Brown’’ 
have been extensively copied but never 
equalled either in quality or quantity. 
They have that additional built-in 
experience which is your guarantee 


of long and reliable service. 





One of the many Radicons 
installed in the ore crushing and mixing 
plant of Stewarts and Lloyds at Corby Northants 
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Casting from which gamma-radiograph was 
made. 


The radiograph was made on ‘Crystallex’ X-ray 
Film with ‘Kodak’ Lead Intensifying Screens. 
’ 


‘Kodak’, * and ' is de-ma 
KODAK LIMITED, Industrial Sales Division, KODAK HOUSE, KINGSWAY, LONDON, w.C.2. Kodak’, ‘Industrex’ and ‘Crystallex’ are registered trade 





THE. ENGINEER 


Air-Conditioning Plant for 
Sterile Rooms, capacity 
8,500 c.f.m. (supplied to 
Glaxo Laboratories Ltd., at 
Ulverston). Photo shows 
high level air supply duct in 
Freeze Drying Room. 


INDUSTRIAL 
e e 


factories manufacturing highly specialised 

mical or food products, a constant supply of 

fed air must be provided and maintained at 

fequired temperature and humidity, irres- 

of changing outside conditions. For 

tk of this nature ‘‘Visco’’ Industrial Air-Con- 
ming plant cannot be surpassed. 


equipment has been installed and has 
fed most successful in chemical and physics 
iatories, food factories, cinema film pro- 
* rooms, etc. 
* 


fe are at your service for anything from a simple 
t fr Filter to a complete Air-Conditioning Instal- 
ation. We welcome your enquiries. 


_ Acopy of the interesting brochure 
_ shown above will be gladly sent 
| on request. 


! KERS [OF,;AIR |FILTERS, WATER AND OIL COOLERS AND DUST COLLECTING PLANT 


VISCO ENGINEERINGCO.LTD. STAFFORD RD. CROYDON 
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PUBLIC APPOINTMENTS 





THE UNIVERSITY OF LIVERPOOL 





DEPARTMENT OF MECHANICAL 
ENGINEERING 





LECTURER 





fiom are invited for the post of LEC- 
the nt of Mechanical Engineer- 
ing. The initial salary will be within the range 
£550-£800 per annum, according to qualifications 
and experience. 
Applications, stating age, academic qualifications 
and experience, together with the names of three 
ferees, should be received not later than 18th 
July, 1953, by the undersigned, from whom further 
particulars of the conditions of appointment may be 
obtained. 
STANLEY DUMBELL, 
Registrar. 
June, 1953. E9187 





UNIVERSITY OF NOTTINGHAM 





DEPARTMENT OF MECHANICAL 
ENGINEERING 





LECTURER IN MECHANICAL 
ENGINEERING (GRADE !) 





lications are invited for appointment as 
LECTURER in MECHANICAL ENGINEERING 
(Grade I). Salary scale £1100 to £1300. Candidates 
should have a good Honours Degree in ring ; 
research and industrial experience. 
Form of application and conditions of peoeee- 
ment may be obtained from the un 
H. PICKBOURNE, 
E9204 Registrar. 


ROYAL NAVAL COLLEGE, 
GREENWICH, 
LONDON, S.E.10 








LECTURER IN PHYSICS AND ELECTRICAL 
ENGINEERING DEPARTMENT 





Applications are invited for appointment in Sep- 
tember, 1953, or as soon after as possible. 

The post is open to men only who must be British 
subjects, and should have a First or Second Class 
Honours Degree in Physics or Electrical Engineering 
or equivalent qualifications. Familiarity with the de- 
sign of electrical machinery is essential. Experience in 
electronics, ae Ss practice or radio 
engineering is desirab 

Appointment will be as JUNIOR LECTURER 
(salary, £400 to £650), or as SENIOR cmt URER 
(£750 to £950), according to age, q' 
experience. A et addition oh eer 10 per 
cent of the first £500 of salary and 5 per cent of 
balance) ge also be allowable. In circum- 


a starting al 
be authorised. Advancement to higher posts is 


possible. Cnepeuetes would be given to second- 
ment sf Ay lng of member of Scien- 
tific Civil Service. pt, of application accom- 


panied ~ names air at three referees and statement of 
—— ~~ revious experience to be sent as 
soon as possible or of Studies, R.N. College, 
ye S.E. 10, from whom further particulars 
obtained. Closing date for applications is 
4h Jay 1953. E9185 


SOUTH SHIELDS EDUCATION 
AUTHORITY 








MARINE AND TECHNICAL COLLEGE 
Principal : J. HARGREAVES, M.A., Ph.D.(Cantab.) 





ASSISTANT LECTURER IN THE 
MECHANICAL ENGINEERING 
DEPARTMENT 





Required for ist September, 1953, an ASSISTANT 
LECTURER in the Mechanical En; gineering Depart- 
ment of the College. Candidates should have qualifi- 
cations in either Mechanical or Marine Engineering. 
A University Degree or Membership of a recognised 
appropriate Professional Body, or an equivalent 
qualification i is necessary. Experience as a seagoing 
engineer would be a strong recommendation. Salary 
in accordance with the Burnham ae Scales, 
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PUBLIC APPOINTMENTS 





THE COLLEGE OF AERONAUTICS 





DEPARTMENT OF AIRCRAFT 
PROPULSION 





DEMONSTRATOR 





A near for a DEMONSTRATOR exists in the 
of Aircraft Propulsion. He will be 
primarily responsible for the preparation and super- 
a of students’ experimental work, but will also 
to assist in research. Candidates should 
preferably have a , and some ability in the 
experimental testing o! rockets, ram jets, gas turbine 
Ss, or other aspects of modern 
power plants. The salary will be on a scale mr hy 
= annum, with superannuation under F.S 
‘amily allowance. Initial salary will depend 
nowt age and qualifications.—Applications, gi 
full particulars of experience and qualifications an 
containing names and addresses of not more than 
three referees, to the Recorder, The College of Aero- 
nautics, Cranfield, Bletchley, Bucks, Further 
particulars available on application. E9201 





PUBLIC APPOINTMENTS 





THE MOTOR INDUSTRY 
RESEARCH ASSOCIATION 





RESEARCH ENGINEERS 
plications are invited for the following posts :— 
IEARCH ENGINEER; good lonours 
essential. 


hil hi, 





(a) For general 
experience of experimental stress ro Sy and/or 
problems associated with brakes an advan 

(b) For investigations concerning mec: ical 
properties—in particular fatigue strength—of mate- 
rials and components. 

(c) For investigations into loadings experienced 
by vehicle components on the road, riding character- 
istics of vehicles, &c. (This position would be suit- 
able for a mechanical engineer with good knowledge 
of electronics, or an electronic engineer with interest 
in mechanical engineering.) 

Salaries in the range £500-£700, depending on age 
and experience, with superannuation under the 
Federated Superannuation System for Universities. 
It may be possible to make h dation 

ilable within a reasonable period. —Reply in 








CIVIL SERVICE COMMISSION 





SENIOR SCIENTIFIC OFFICERS, SCIENTIFIC 
OFFICERS, PATENT EXAMINER AND 
PATENT OFFICER CLASSES 





SENIOR SCIENTIFIC OFFICERS, SCIENTIFIC 
OFFICERS, PATENT EXAMINER and PATENT 
OFFICER Classes. The Civil Service Commis- 
sioners invite applications for permanent and pen- 
sionable appointments to be filled by competitive 
interview during 1953. Interviews will continue 
throughout the year, but a closing date for the 
receipt of applications earlier than December, 1953, 
may ¢ posts 
are in various Government Departments and cover a 
wide range of Scientific cana and development in 
most of the major fields of fundamental and applied 
science ; in Biology the number of vacancies is small. 
The Patent posts are in the Patent Office (Board of 
Trade), Admiralty and Ministry of Supply. 

Candidates must have obtained a University Degree 
with First or Second Class Honours in an appropriate 
scientific subject (including engineering) or in Mathe- 
matics, or an equivalent qualification; or for 
Scientific posts, possess high professional attain- 
ments. Candidates for Senior Scientific Officer posts 
must in addition have had at least three years’ post- 
— or other approved-experience. Candidates 
or Scientific Officer and Patent posts taking their 
degrees in 1953 may be admitted to compete before 
the — of their ree examination is known. 


Age 
26 and 1: tifi 
between 2i and 28 during 1953 (up to 31 for per- 
manent ——-. of the Experimental Officer class 
ific O rs). London Salary 
Scales : 5 a Scientific Officers (men), £812-£1022 ; 
(women) £681-£917 ; Scientific Officers (men), 
£440-£707 ; (women), £440-£576 ; Patent Examiner 
and Patent Officer classes (men), £440-£655 ; 
—— £440-£576. Somewhat lower rates in the 


“oo particulars from the Ciyil Service Com- 
mission, Scientific Branch, Tastes House, Old 
on Street, London, 








writing, giving age, qualifications and experience in 
detail, to the Director, Motor Industry Research 
Association, Lindley, Nuneaton, bce 
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es 


SUDAN pevenn MENT 












PUBLIC WORKS b DEPARTMENT 


ASSISTANT DIRECTOR 


The Public Works Depuriment 
ASSISTANT DIRECTOR for service in 
Candidates should have exten:!ve experien 
building branch of a Public Works Rody 
ferably under Middle East o: North African 
ditions. Either architect or engineer 





ly with p expe as 

ae. Sogpeente Membership ne 

Institution Civil Engineers or ¢quj ym 

The duties will be to take ee of the 

vad the building side oF ; 
uilding a, Ousing, 1 

tonal ‘bulldings to about £ 
nsiderable touring involved by Governmen 


Appointment will be on short-term 
bonus), determinable at any tine tee ne ( 
notice from either side at a sai: me 





ary of £E?: 
annum fixed rate. A variable cost-of-liyj 
ance is now payable in the Sudan and gk, 


uarterly. No income tax is at piesent 
Sadan. Annual home leave o ns a 
after initial tour of approximate! , 18 months, 





MINISTRY OF FUEL AND POWER 





EXPERIMENTAL OFFICERS AND 
ASSISTANT EXPERIMENTAL OFFICERS 





try of Fuel and Power require (1) Ref. 
F256/3340° EXPERIMENTAL OFFICERS and 
ASSISTANT EXPERIMENTAL OFFICERS, at 
sites near Sheffield and Kidderminster, for under- 
agen 3 —— project wg ap new technique 
gas direct from the co: (2) Ref. 

rasT/s3a, 8 SCIENTIFIC OFFICERS RS for safety in 
Mines Research blishments, S 


Esta’ ts, Sheffield ae Dee 

© _ F258/53A re ye (SCIENTIFIC), 
d and en ; (4) Ref. 5 OSA SCIEN- 

Tre OFFICER: Chief Schentiots Division, 

London. Knowl eof So onagaas | and/or chemical 
thermodynamics Duties concerned 
with conceivin; ond "aos novel sources and 
uses of fuel and power. 

Qualifications : Assistants (Scientific) (age 174- 
25), School Certificate with Credit in Maths. or 
Science. General Certificate of Education in four 
subjects at ordinary levels to include: (a) English 
language ; (b) Scientific or mathematical subject or 
Assistant Experimental Officers and 
Officers, University Degree, Higher 
r National Certificate or 
equivalent. Scientific rs, University Degree 
with First or Second Class Honours in scientific subject 
oes e eering) or equivalent. 

ithin range. Men, Assistants (Scien- 
tific), "E206 at w 18, £489. Assistant Experimental 
Officers, £264-£576. Experimental Officers, £649- 
£799 ; women somewhat less. Scientific Officers, 
£417-£707. 

Posts unestablished initially but opportunity to 
compete for establishment may arise. Application 
forms from M.L. and N.S. Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting appropriate reference. E9180 





urlingt No. 
Ht 53/53 for Senior Scientific Officers ‘and S.. — 
S.128/53 for the other posts. E918 





BOROUGH OF BRIDGWATER 





HIGH LEVEL WATER SUPPLY 





APPOINTMENT OF RESIDENT ENGINEER 





plications are invited for the cppeenent of 
RESIDENT ENGINEER, at a salary of £750 per 
annum plus a car allowance on the National Scale. 
The appointment is of a temporary nature and is 
expected to last about 12 months, but in any case 
not exceeding eighteen months. 

The coae sy be supervised comprise the con- 
struction of a mass concrete reservoir of 500,000 
gallons capacity and the laying of about 850 yards 
of 10in. diameter spun iron main, together with 
valves, washouts, and other appurtenant works. 

Candidates must have had considerable experience 
of this class of work, especially on con- 
crete reservoirs, and must be ‘capable of levelling, 
setting out and measuring work in progress and 
should be able to keep records and accounts, 











either Grade A or Grade B, di 

tions and experience (Grade A, £415 by. by £18 to £670 ; 
Grade B, £490 by £25 to £765), placing dependent on 
industrial and/or teaching experience. 

Further particulars and an m application form may 
be had by applying to the Education, 
Educatio: t, Town Hall, South Shields. 
Completed applications should be sent to the Prin- 
= not later than two weeks from the appearance of 


advertisement. 
A. J. W. JEFFERY, 
Director of 


E9216 Education. 


ROBERT GORDON’S TECHNICAL 
COLLEGE, ABERDEEN 








LECTURER IN CIVIL ENGINEERING 





hoigions are invited for the above-mentioned 
Candidates should possess an Honours 


Applications, stating age, qualifications and 
experience, with copies of two —_ 
. d Engineer,” 
be del BS the endentigned aot Taney then iat 

July, 1953. 
H. A. — 
Town Clerk. 
Town Hail, 
Bridgwater, 
Somerset. E9192 





MINISTRY OF WORKS 





STRUCTURAL ENGINEERING 
DRAUGHTSMEN 





MEN required in London at Risley “Wa aoa 

req in London, at y a 

Harwell (near Didcot, Berks), rovincial 
centres, tion available ea a 

Risley and Harwel 
London salary up to 


men at 





in Civil Engineering or have 
al and tea and should have professional o or indus- 
trial and teaching experience. 
he salary scale is £740 by £30 to £1090, with 
initial placing on the scale according to qualifications 
and experience. 

Further particulars and forms of application may 
be obtained from the un to whom com- 
pleted applications should | be returned within fourteen 
days of the appearance of this advertisement. 

A. C. WEST, 

E1922 Director. 





Applicants should and/or 
detailing of either reinforced concrete or structural 
steelwork. The work is varied and not confined to 
standard schemes. Reasonable 


ve long-term possibilities and competitions 
my periodically to fill ne agen vacancies, 
nea Stating age, nationali ee and 


ie’ wo iy Was Abell Hi ag Job 





BRITISH ELECTRICITY AUTHORITY 





LONDON DIVISION 





CIVIL AND MECHANICAL ENGINEERING 
DRAUGHTSMEN 





Applications are invited for the following super- 
annuable posts. Salary, including London allow- 
ance, and conditions of service in accordance with 
N.J.B. Agreement, ule D. 

CIVIL ENGINEERING DRAUGHTSMAN, 
Construction Department. Good general civil engi- 

neering experience with ability to prepare working 
drawings of steel frames and/or r.c. structures as 
required for large generating and 

works, rade 5, £595 7s. to £704 Ils. p.a.; 
= Grade 6, £458 to £595 7s. p.a., according to 


experience, 
MECHANICAL ENGINEERING ee gore tay 
MAN, Construction Department. Good hanical 
engineering training with ex in rs or more 
of the i plants requi 





d for large generating 
‘or 
Stations, i. en boilers, turbine and condensing plant, 
auxiliaries, &c. Salary as above. 

‘Application may be made on form obtainable from 
Divisional » B.E.A., London Division, 
Generation House, Great Portland Street, W.1, and 
be received within fourteen days of this advertisement. 


RIVER.WEAR COMMISSIONERS 


PORT OF SUNDERLAND 


SENIOR ASSISTANT 








ages by air both ways for offici 

Duty transport provided. Gove aa Pn 
tion, as available, provided at | >w rent, ind 
allowance of £E50 is payable whe contract is Pe 

Further information and application form w 
sent on receipt of a postcard only, addressed to 
Sudan Agent in London, Sudan House, Cleve 
Row, London, S.W.1, quoting name and addres 
block letters and “ Assistant Director 1925" 


E91 





MINISTRY OF WORKS 





MECHANICAL ENGINEERING 
DRAUGHTSMEN 












MECHANICAL ENGINEERING DRAUGH 
MEN req by Ministry of Works in Lop 
and Risley (Nr. Warrington), for work on be 
plant, steam generation, pumping, incl 
lines, and pressure vessel design. Applicants shg 
have reached the technical standard of O.N,C. 
equivalent and have had apprenticeship or sui 
practical experience of at least three years, inclu 
at least one year in a drawing-office. 

Salary : London, £396-£628 ; Risley, £374- 
according to age and experience. 

Reasonable prospects of promotion ; 
held periodically for pensionable posts. 
Write, stating age, nationality and full detailg 
training and experience, to the Chief Engin 
W.G.10/C.E.1, Ministry of ree Abell Hoy 
John Islip Street, London, S.W. E86] 


competiti 





LEADING DRAUGHTSMAN 


LONDON OFFICE 





















LEADING DRAUGHTSMAN required by 
Crown Agents for the Colonies for the London o 


lished terms, 
able by one month’s notice from either side, wi 

fi 'y service, of appoin 
the established and pensionable staff, vacancies 





hours and extra duty allowance is paid for 
worked in excess of 42. 
tions: candidates should have 
apprenticed in carriage and wagon building at o 
the works of British Railways or of a contr 
They should have had experience in designing 
parts of carriages and wagons and must be 
draughtsmen. A pre of locomotive 
struction would be an advan 
Write to the Crown ‘Agents, 4 4, Millbank, Lon 
S.W.1, stating age, name in block letters, full q 
cations and experience and quote a 





MIDDLESEX COUNTY COUNC 





COUNTY ARCHITECT'S DEPARTME 





ASSISTANT STRUCTURAL ENGINEE 


ASSISTANT STRUCTURAL ENGINEER 
quired, Structural Section, A.P.T. 
(£740 to £815 p.a. inclusive if 26 years or 0 
Appointment at grade minimum. Establss 





ate Buildings, Dartmou' 
by 10th July (quoting M.164E). 
disqualifies. 








A vacancy will shortly occur in the established staff 
of the Engineering Depestenans for the 
described hereunder. Applications are invited from 
ualified civil ey ow. with harbour and 
dock experience, is not essential. The 
appointment will be vsubject to the provisions of the 
Local Government Superannuation Act, 1937, and 
the ee er i — will be required to pass a 


“SENIOR R ASSISTANT ENGINEER in_ the 

es Salary in accordance with Grade 

A. ras T. Vill, £760-£835 per annum, starting point to 
be according to and experience. 

Applications, stating age, qualifications and experi- 
ence, and accom} —_— by copies of testimonials, 
should be addressed to the undersigned and received 
not later than 18th July, 1953. 

R. S. —— 


River Wear Commissioners, 
St. Thomas Street, 
Sunderland, 


Co. Durham, E9075 












BRITISH RAILWAYS 





LONDON MIDLAND REGION 





DESIGNER DRAUGHTSMEN 







» DESIGNER Pine on yoerly —{a) 
experience of ~~ and detailed ¢ 
ings for industrial LR dings and structl 
(b) with good knowledge of yo Rome design 
details in steel and reinforced concrete, exp! 
in bridge work an advantage ; able to tak 
quantities and prepare estimates. Comme 
salary in each case £612 5s. per annum. Resid 
and certain other travelling concessions a 
Apply to Civil eer, London Midland R 
British Railways, ton Grove, London, 
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sible 








The British Broadcasting Corporation’s 
Plans 


On Tuesday last, Sir Ian Jacob, Director- 
General of the British Broadcasting Corporation, 
made a statement concerning the Corporation’s 
plans for the development of its services over the 
next ten years. He explained that a completion 
of the plans in the ten-year period would depend 
upon the resources made available to the Cor- 
poration and on the relaxation of existing 
Government restrictions on capital expenditure. 
Sir Ian said that the first task in the development 
of the television service was to complete the five 
medium-power stations now planned, and when 
that had been done 90 per cent of the population 
would be within effective reach of television. 
The next step was to complete the national 
coverage by the rebuilding of the London station 
with higher power, and the erection of a further 
eight low-power stations. Concurrently with 
the completion of national coverage, the present 
television service would be extended by a further 
two hours a day. Sir Ian went on to say that 
when all these steps had been taken the single 
television service would be highly developed, 
but two further problems would then have to be 
solved. These were the provision of an alter- 
native service and the development of means 
whereby more programmes could be produced 
in the regions both for their own particular 
audiences and for national viewing. Both 
problems, Sir Ian added, required for their 
solution the provision of a second chain of 
television stations. It was by no means certain, 
however, that the frequencies would be made 
available to the Corporation for this second 
chain, but if they were it would be developed 
on the same lines as the first, that was, with 
the early provision of high-power stations and 
the later provision of low-power stations to 
fill in the gaps. He said also that at some 
point during the ten-year period it might be 
possible to introduce colour, but it must be 
remembered that the essential for a colour 
television service was that such transmissions 
should be receivable in black and white on 
existing sets. Another point in Sir Ian’s state- 
ment was that the Corporation had given careful 
consideration to the future of existing sound 
services in the light of television developments. 
Finally, Sir Ian said, the Corporation intended to 
proceed at all stages of its developments in con- 
sultation with the Radio Industry Council. 


Nuclear Particle Laboratory 


A CEREMONY was held last Tuesday, June 23rd, 
at Queen Mary College, University of London, to 
inaugurate its nuclear particle laboratory. The 
object of this laboratory is not primarily to serve 
basic research projects in nuclear physics, but 
to initiate engineering undergraduates in some 
of the fundamental aspects involved in its appli- 
cation to industry which concern the engineer. 
The college is consequently the first in this 
country to provide this facility. Amongst the 
equipment housed in the main hall of the labora- 
tory, most of which is below ground level, is a 
1MeV impulse generator and a 1MeV Van de 
Graaff generator. Some smaller items of equip- 
ment include a 5MeV single-impulse Betatron, a 
section of an impulse accelerator tube with an 
experimental cathode and a high-speed oscillo- 
graph. Around the main laboratory are placed 
the microscope laboratory, which houses a 
Philips electron microscope and a mezzanine 
laboratory, where apparatus used for research 
on conduction in high vacuum is installed. On 
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the upper floor, which is at ground level, is the 
radioactive counting equipment, lecture rooms 
and certain administrative offices. Following 
the inauguration ceremony, the many dis- 
tinguished guests of the Master and Wardens 
of the Drapers’ Company attended a luncheon at 
the Drapers’ Hall. The toast of “‘ The Guests ” 
was proposed by the Master, Mr. F. C. Mason, 
which was acknowledged by Sir George Nelson. 


The Air Registration Board 


THE sixteenth annual report of the Air Regis- 
tration Board for the year ended March 3lst 
was published this week. In some introductory 
remarks the chairman of the Board, Lord 
Brabazon of Tara, recalled the fact that it was 
during that year that the first turbo-propeller 
and turbo-jet civil aircraft were placed by Great 
Britain on commercial route operation. He next 
referred to the discussions relating to the accept- 
ance by the United States of British certificated 
turbine-engined aircraft and stated that undue 
stress on technical differences arising from 
national practices rather than the needs of 
safety should not be allowed to obscure the issue 
and the mutual confidence which was so desirable 
between the two countries. It is stated in the 
report that the outstanding problem continues 
to be the fatigue of structures which the Board 
is studying intensively. It has been established 
by the Royal Aircraft Establishment that a 
fatigue failure in the main spar had occurred 
in the Central African Airways ‘“ Viking,” 
which suffered a fatal accident in March. In 
this instance, failure, which occurred at a 
lower number of hours than was expected for 
the particular component, had been accelerated 
by corrosion. Although the presence of corro- 
sion is, as it were, extraneous to the normal 
fatigue problem, the accident underlines the 
urgency of establishing safe component lives. 
In the remainder of the report Lord Brabazon 
mentioned briefly the work carried out by the 
board on prototype aircraft, power plant 
development, instruments and other components 
of civil aircraft. It was noted that amongst the 
civil prototypes now well-known which are 
being investigated, there were others which 
must remain unnamed. Several thousand hours 
had now been accumulated on the ‘*‘ Comet ” 
aircraft and in most respects, the report main- 
tained, its performance had been highly satis- 
factory. Engine life between overhauls has 
already been more than trebled. Only one new 
helicopter was certificated during the past year 
and according to the report the progress of 
helicopter development was still slow because 
of the design problems involved. References 
to the flight testing of equipment revealed that 


-the Sperry “‘ Zero Reador ” had been approved 


for the “‘ Comet” and “ Viscount” aircraft 
and the use of Dunlop “ Maxaret”’ automatic 
wheel brake units on the “* Viscount ”’ is likewise 
approved by the Board. 


An Advisory Company for Industrial 
Fuel Efficiency 


In the House of Commons on Monday last 
the Minister of Fuel and Power was asked if 
he would make a statement on the action he 
proposed to take in connection with the Pilking- 
ton Committee for providing an enlarged indus- 
trial fuel advisory service. The Minister, Mr. 
Geoffrey Lloyd, said that he had received the 
report of the committee set up under the chair- 
manship of Sir Harry Pilkington, and that it 
had broadly recommended that an independent 





non-profit-making company should be formed to 
develop industrial fuel efficiency advisory ser- 
vices. This would be a company limited by 
guarantee, not having share capital and set 
up by the British Productivity Council, which 
would appoint the governing body. An annual 
income of about £500,000 would be required 
by the company and at the outset it should be 
staffed by suitable technical people from the 
Ministry of Fuel and Power, together with 
qualified persons from elsewhere. The advisory 
services of the new company, it was considered, 
should start on the same scale as those now 
provided by the Ministry and should thereafter 
expand as rapidly as possible. Where desirable 
the company should collaborate with and work 
through bodies engaged in fuel efficiency work. 
The committee also considered that the Govern- 
ment should maintain a close relationship with 
the company and the Ministry of Fuel and Power 
should transfer to it free of charge such testing 
instruments and equipment as were surplus to 
its own requirements. The need to provide 
financial incentives to encourage the installation 
of industrial fuel saving equipment and the 
existing loan scheme for such equipment had 
already been modified by the Chancellor of the 
Exchequer. The Minister said that the Pro- 
ductivity Council had accepted responsibility 
for forming and sponsoring the proposed com- 
pany, which could expect an annual income of 
£450,000 of which £250,000 would come from 
the National Coal Board, and £100,000 each 
from the British Electricity Authority and the 
Gas Council. 


Ammunition Productivity Report 


THE report has now been published of the 
productivity team which visited the United 
States last year, under the leadership of Brigadier 
E. Merrill Ransford, to deal with the subject of 
ammunition production. The team visited 
seventeen plants, arsenals and other establish- 
ments concerned with ammunition production 
in the course of its four weeks’ tour, and its 
report is divided into two main parts. The first 
part consists of a general review of American 
principles and practices, and it deals with the 
underlying factors affecting productivity, organ- 
isation, industrial relations, production engineer- 
ing, and cost control. In the second part 
ammunition production by types is dealt with. 
In its recommendations the team states that it 
was impressed by the detailed planning under- 
taken before production commenced and the 
degree of mechanisation. It considers that 
similar methods might well be adopted in this 
country, providing orders of sufficient size were 
involved. A factor which it was considered to 
contribute’ to increased productivity in the 
United States was administrative ability at all 
stages. The team felt that greater attention 
should be paid in this country to the degree of 
administrative ability in the selection of indi- 
viduals for appointment or promotion to 
managerial responsibility. Although there was 
a certain amount of co-operation and co-ordina- 
tion between the supply organisation and con- 
tractors in this country, it was on a less extensive 
scale than in America ; and the team considered 
that a system similar to that in the United 
States might be of special service here in respect 
of ammunition manufacture. The report pays 
tribute to the sustained efforts of the American 
workman, which, it is considered, must be 
dependent to a large extent upon the belief which 
he has in the certainty of the rewards for enter- 
prise and in the need for efficient and economical 
employment of his labour. 
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Structural Applications of Stainless 
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Steel 


By A. G. DEAN* 
No. Il—{ Concluded from page 855, June 19th ) 


Serious consideration of stainless steel as a structural material started in the 
United States about 1930, first in airframes and later in railway coaches, followed 
by other applications. Many new problems of fabrication and design arose and 


were overcome. 


A variety of technical and semi-technical papers were written 


during this period. Now that some twenty years’ operating experience has been ac- 
cumulated structural applications are here reviewed, with particular reference to 


railway coach structures. 


STRESS ANALYSIS 

T is practically impossible to perform a 

truly precise stress analysis of an efficient 
railway coach structure, that is, one where 
the entire coach body becomes the sup- 
porting beam. The underframe of a coach 
is quite predictable and stress distributions can 
be rather easily calculated (Fig. 4 ante). The 
vertical load carrying part of the structure 
is more complex. In this case the roof and 
underframe structures are considered the 
top and bottom chords, respectively, while 
the side frames transmit the shear between the 
two. The longitudinal loads and resulting 
loads and moments are as shown in Fig. 4. 
Vertical loadings are analysed in two ways. 
The “ precise method ”’ is to isolate elements 
as indicated in Fig. 6, Fig. 7 and Fig. 8, 
with the indicated forces and moments 
applied. Mathematics are available allow- 
ing determination of the load distribution in 
such a structure. The degree of redundancy, 
however, is so high 
that the calculations 
are extremely tedious. 
The existance of shear 
deflections of appre- 
ciable magnitude intro- 





accurately proportioned to scale was tested. 
From stress observations points of contra- 
flexure and shear distribution in panels 
between windows were determined. 

(3) Calculations were corrected accord- 
ingly. 
(4) Full-size elements of structure were 
built for the critical regions, such as corner 
of window at roof, corner of window at 
lower side, corners of door openings, &c. 
These were statically tested for actual stresses 
at points of stress concentration, then fatigue 
tested under corrected predicted loads to 
determine allowable stresses. 

(5) A complete coach structure was built 
and statically tested to verify the predicted 
stresses, particularly at the points of stress 
concentration and to verify stress analysis 
and deflections. The same coach was 
tested to destruction under various crash 
loadings to establish ultimate stresses. It 
was then repaired and used for tests deter- 























duces almost hopeless 
complication in the 
final analysis. The 
fatigue strength of the 
side frame structure is of primary importance 
and this is largely a function of stress con- 
centration, whose effect can be determined 
only empirically. For this reason it has been 
found not only more convenient but in the 
long run more accurate to perform approxi- 
mate stress analysis of the structure apply- 
ing correction factors determined by tests 
and closely associating the procedure of 
stress analysis, static tests and fatigue tests. 

The “* approximate method ” is to consider 
the entire structure as a “ Vierendeel ”’ truss, 
using correction factors as determined by 
model or full-scale tests. The use of the 
“* precise method,” while useful to under- 
stand the behaviour of the structure, is not 
practical, due to the existence of shear 
deflections, &c., which are impossible to 
predict to a degree of accuracy consistent 
with the remainder of the work. This is 
neatly dodged in the “‘ approximate method ” 
by the use of correction factors. As these 
factors are determined by test, they are 
sufficiently accurate. Allowable stresses are 
determined by tests or other calculations 
described later. The thost successful 
procedure is a closely correlated programme 
of calculations and test. For example, a 
new standard coach structure was developed 
for post-war production. In order to start 
on a sound basis, the following procedure 
was followed :— 

(1) A reasonably accurate stress analysis 
was performed to establish member sizes. 

(2) A plastic model (in single plane) 


anne chief engineer, The Budd Company, Philadelphia, 
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Fig. 6—‘‘ Precise Method ’’ of Analysing Vertical Loadings 


mining natural frequencies of vibration and, 
finally, used as a research coach for a variety 
of road tests both for the manufacturer and 
through the A.A.R. for various railways. 

On this basis reliable data were accumu- 
lated assuring trouble-free operation of pro- 
duction units. As improvements became 
apparent, duplicate tests were run to assure 
comparable strength. 


ALLOWABLE STRESSES 


The stress-strain curve of austenitic stain- 
less steel is of the non-ferrous type with no 
distinct elastic limit or yield strength (Fig. 9). 
The tensile yield strength is normally deter- 
mined by a 0-2 per cent offset from the 
26,000,000 modulus of elasticity line. Actually 
this yield strength has little significance 
except as a rough indication of what the 
stress-strain curve looks like. Wide devia- 
tions from the customary yield strength 
ranges indicate variations in chemistry or 
cold rolling with possible undesirable results 
in formability. They should be viewed with 
suspicion. 

The ultimate use of the stress-strain curve 
is to predict strength. Tension members 
will follow the tensile stress-strain curve and 
the desired properties can be predicted 
easily. The compressive properties are 
considerably more difficult to predict. Effi- 
cient use of the high tensile material normally 
means the metal is so thin that stability 
becomes a serious problem. Long columns 
follow the Euler equations provided there is 
adequate torsional stiffness. In this range 
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tensile and compressive properties are identi- 
cal for practical purposes. 

Efficient structures will normally avoid 
columns of this sort by various means of 
external support. The resulting short 
columns are predictable by a variety of 
approaches. The starting point is the 
crippling strength or that stress at which a 
very short column will fail. The classical 
methods depending on the tangent modulus 
of elasticity in compression are applicable 
but cumbersome to the engineer, who may 
have lost some of his facility with mathe- 
matics. Fortunately, empirical methods are 
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Fig. 7—Element 1-2 from Fig. 6 





available and have proven accurate. This 
crippling strength may be used as the yield 
strength of the specific sectional shape under 
consideration in conventional short column 
equations and as the failure stress of beams. 
As stainless steel is almost exclusively supplied 
as flat strip, which the user may form to 
suit his taste, the variety of profiles available 
is limitless. The most useful shapes consist 
of a series of flats and bends of relatively 
small radius. Large radii present problems 
of difficult connections and with the springy 
material involved, and accurate formation is 
difficult. This simplifies the problem some- 
what. The shape used may be broken down 
into a collection of assorted flats, bends and 
outstanding flanges and the strength of each 
determined from charts available. As no 
element fails abruptly and a flat will continue 
to carry its buckling load for considerable 
displacement, the sum of the element 
strengths will be the crippling strength of 
the shape involved, which may exceed the 
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Fig. 8—Element 3-4 from Fig. 6 








yield strength of the parent metal in the 
most efficient shapes. 

The fixity of the ends of a column is the 
least accurately predictable property. This 
problem is no different from other materials 
and must eventually be determined by 
test. According to the principles of precision 
of measurements, it will be seen that the 
ultimate of precision of crippling strength 
prediction is to no, avail if end fixity is known 
only approximately. 

The problem of stability is involved also 
in shear-resisting panels. In this case con- 

§ See Strength of Stainless Steel Structural Members as 


Function of Design, Watter and Lincoln—Allegheny Ludium 
Steel Corporation, Pittsburgh Pa., U.S.A. 
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yentioral methods apply. Tension field 

nels are used extensively where the 
appearance will not cause apprehension to the 
yser of the structure, and where the inevit- 
able stress concentrations will not result in 
fatigue failures. Where stable shear panels 
are required, stiffeners may be applied or the 

nels may be corrugated or otherwise 
formed in a manner more pleasing to the 
eye. Compression buckles in panels may be 
treated the same way. 

The usual result of a proper appreciation 
of stability leads to the use of closed sections, 
resulting in complication to the point where 
joints suffer, the structure cannot be easily 
repaired in case of damage, the cost is 
exorbitant and, strangely enough, the 
stability suffers. It must be borne in mind 
that stability is a function of width (or radius) 
divided by thickness. Thus, for a given area 
the minimum width of metal used consistent 
with dimensions required to produce a 
satisfactory radius of gyration will be the 
most efficient. Less obvious is the fact that 
torsional stiffness of a member is rarely 
required in a vehicular structure. This is 
because the structural elements rarely act 
independently; it is difficult and unwise to 
make them do so. The resulting interaction 
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Fig. 9—Stress/Strain Curves 


frequently eliminates the need for closed or 
box sections. The width/thickness ratio for a 
given area is generally greater for an open 
section, hence it will be more efficient where 
torsional stiffness is adequate. 

In a railway coach certain parts of the 
structure are designed to resist crash con- 
ditions which are many times the magnitude 
of operating loads and these conditions are 
to be met only once and then the structure 
repaired. There is rarely a problem of 
fatigue involved here. The parts of the 
structure resisting vertical loads are in a 
different category. The coach is travelling 
parallel to and close to the earth’s surface. 
It is most unlikely to be subject to large 
order vertical accelerations in any sort of 
derailment or collision. For this reason the 
structure may be designed to carry the 
vertical operating loads at stresses which 
approach somewhat more closely the strength 
of the material However, windows and 
doors in the sides present difficult areas of 
stress concentrations in what would other- 
wise be a simple shear-resisting structure. 
As previously described, allowable fatigue 
stresses can be determined only by test. 

A serious problem of fatigue exists, then, 
in the side frame but usually not in the longi- 
tudinal underframe members. Load dis- 
tribution in the underframe is rather easily 
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determined, although the shear lag of the 
end shear panels must be considered. Cripp- 
ling strength of the centre sill will usually be 
developed. The small secondary bending 
just inside the bolster may be neglected as 
the crippling strength will probably be in 
the plastic range and the consequent deforma- 
tion relieves the centre sill of most of the 
bending moment. Accurate determination 
of crippling strength is the principal problem. 


CRASH RESISTANCE 


The design of a structure to resist forces of 
collision and derailment is an interesting and 
vital problem. Energy, not static loads, is 
involved. Static strength is conveniently 
taken as a guide to proportion the resisting 
members. Once their sizes have been estab- 
lished, it is necessary to design safety into 
the structure. In the case of collision, 
brute strength is required to cause, so far 
as possible, derailment of the coaches, pre- 
ferably in a zig-zag pattern. In this way 
the individual coaches will evade the maxi- 
mum loads and absorb the kinetic energy 
by tearing up track and ballast. Some coaches 
may not be able to evade these loads and 
here failures are inevitable and probably 
useful in starting the zig-zag derailment of 
the other coaches. There is little advantage 
in resisting an acceleration more than 10g 
of the individual coach as at this point 
fatalities due to passengers being thrown 
about will be high. It is better to allow 
crushing to absorb energy, but crushing 
must not be complete. Joints must hold so 
that large parts of the structure may not 
break away and escape undamaged. Long 
columns which absorb little energy during 
failure must be avoided. 

The principal forces involved are longitu- 
dinal but penetration from the sides and top 
may be nearly as disastrous. Here the best 
protection possible is in longitudinal members 
designed principally as catenary tension 
members. These are supported transversely 
by the posts and carlines. In action they 
must be capable of large displacements 
without rupture. 


CORROSION RESISTANCE 


The most widely-known property of stain- 
less steel is its immunity or resistance to 
corrosion. It is also well known that it is 
not immune to attack by certain chemicals. 
The difference between chemical attack and 
corrosion resistance is a matter of definition. 
Stainless steel is very useful in the chemical 
industry, where the chemical composition 
of the corrosive media are accurately known 
to be not harmful. With industrial applica- 
tions where this composition is not known, 
there are occasional failures. Upon careful 
examination one or more of the chemicals 
known to be harmful are found. For example 
railway coaches are subject to sgvere corro- 
sive action due to sulphurous fumes in 
coal smoke, condensation within the struc- 
ture, various salts, &c. Stainless steel 
resists these actions indefinitely yet in some 
instances water tanks may develop pin-hole 
leaks due to corrosion from the outside. 
This appears to be due to the reaction with 
wet, poorly ventilated insulation. The 
present solution is to paint these tanks on the 
outside. 

Actually one case has developed where 
drinking water itself has caused corrosion 
from the inside. In these tanks the extremely 
hard water involved formed a tightly adher- 
ing deposit consisting of phosphates, chlo- 
rides and sulphates, principally of magnesium 
and calcium. The concentration of the 
solution at the surface of the steel, together 
with the attendant lack of oxygen, resulted 
in pitting. As these conditions would be 
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corrosive to most metals, demineralisation 
by the ion exchange principle has been 
suggested as a remedy. It is too early to 
determine the result. 

Stainless steel railway coaches have been 
in continuous service for nineteen years 
with. no loss of strength due to corrosion. 
The only corrosion observed during the 
period is as follows :— 

Roofs.—Small holes brought about prin- 
cipally by magnesium chloride fireproofing 
of otherwise inflammable insulation. Par- 
ticularly in the presence of phosphoric acid 
used as a soldering flux, this action may be 
extensive. 

Side Sheathing.—Small holes brought about 
by the use of various acids in cleaning 
compounds. While these acids are sufficiently 
dilute in the compound to cause no harm, 
they tend to collect in crevices where they are 
concentrated by evaporation to the point 
where attack may result. 

Battery Boxes.—Local attack where hori- 
zontal wood spacers were bolted directly 
to the steel, forming crevices where acid 
could collect. While stainless steel does not 
resist sulphuric acid well, battery boxes 
avoiding this design condition have given 
no trouble in twelve years’ service. 

Underneath Sheathing.—Small holes 
caused by use of hair felt insulation, which 
became saturated from defective kitchen 
drains. The resulting decay and lack of 
ventilation resulted in attack. 

The above cases were easily overcome by 
eliminating the conditions causing the attack. 

There have been false indications of rust- 
ing which have caused temporary concern. 
They are caused by other materials on the 
surface of the stainless steel which rust 
without affecting it. These materials may 
be carbon steel rubbed on to the surface, 
such as by wire brushing or by dragging a 
sheet across a small area of carbon steel, 
rusty water dripping from an overhead shed, 
smoke from arc welding, heat discoloration, 
such as from welding, and polishing with 
iron oxide abrasives. They are mostly 
easy to clean off with scouring powders but 
if persistent may be cleaned with dilute 
nitric acid. 

More detailed accounts of resistance to 
chemical attack are readily available in steel 
company publications. 


MECHANICAL LIMITATIONS 


A reasonable enthusiasm for the pro- 
perties of stainless steel will occasionally lead 
to applications for which it is not suitable. 
Broadly speaking, a structure of rapidly 
changing sections to accommodate other 
mechanisms and with extreme load variations 
in a restricted space are not suitable. This 
is because there is rarely enough space to 
provide overlapping joints and frequently 
the load changes more rapidly than the 
connecting means can accommodate them. 

Arc welding, while most useful where care- 
fully designed, cannot be used extensively. 
First, it anneals the steel to a relatively 
low yield strength and, although a properly 
located “soft spot” does no harm, more 
extensive annealing may considerably weaken 
the structure. Secondly, the coefficient of 
expansion of stainless steel is about thrice 
that of carbon steel, so the residual stresses 
will be correspondingly higher. No stress 
relief is possible without annealing the 
steel. Thirdly, arc welding does produce 
chromium carbide precipitation, which 
reduces corrosion resistance. Where the 
welding is “done in such a way that the 
critical temperature is reached only for a 
short time, atmospheric corrosion resistance 
is not affected. With extensive welding the 
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time period is likely to be too long. Stabi- 
lised 18-8 containing columbium or titanium 
is not subject to carbide precipitation. It is, 
however, more costly and its cold rolled 
physical properties may be unsatisfactory. 

Specifically, it is impractical to use stainless 
steel for the end underframe of a coach. 
This unit comprises the bolster beam, the 
end sill including the coupler carrier and 
attachments for collision posts and the 
centre sill between them, including the 
pocket for the draft gear openings for the 
coupler, provisions for the side stems, 
centre plates and side bearings. Also, the 
bolster beam and centre sill must intersect at 
right angles without loss of strength to 
either. Large forces are involved in various 
directions at points close together, resulting 
in rapid changes in moments. Truck frames 
are in the same category. No successful 
solution to this problem has been developed 
in stainless steel. Castings or weldments are 
used to eliminate the effect of joints and low 
alloy steels are employed permitting correc- 
tive heat treatment. These steels are more 
resistant to corrosion than carbon steel 
and when proper drainage is provided, the 
— thickness provides satisfactory 
ife. 

While the above discussion applies speci- 
fically to railway passenger coaches, the 
problems which have been overcome are 
typical to a variety of applications. The 
anticipated advantages of high tensile stain- 
less steel have been realised. Coaches have 
been operating in the corrosive atmosphere 
common to railways for nearly twenty years 
with still no indication of deterioration, 
although most of the exterior sheathing is 
only 0-020in thick. Several specific problems 
and limitations have been discussed. While 
they will not apply in detail to other appli- 
cations, the approach to their solutions will. 
This approach is the determination of forces 
to which the structure is exposed and the 
design of a structure to resist these forces. 
Normal operating loads are usually obvious. 
Abnormal or accidental loads are less easily 
determined but must be approximated, 
principally by the evaluation of the experience 
of other forms of construction, as they will 
strongly influence the choice of the structure 
to be used from the many forms which will be 
available. A programme of testing is invalu- 
able to simplify routine calculations and to 
determine the magnitude and the effect of 
stress concentrations. 

The principal point which has been illus- 
trated is that where economies require a 
long life for a structure, particularly where 
light weight is important, reduced main- 
tenance cost can justify a considerable 
increase in first cost of material. This prac- 
tice is not new but it is rarely demonstrated 
on such a large scale as with the present 
example. Stainless steel has been out- 
standingly successful in this respect in a 
number of applications. There dre, un- 
doubtedly, others where this material can 
afford similar economies. 





CANADIAN Ice-BREAKER.—The Canadian Ice-breaker 
“ d’Iberville,”” of 3055 tons displacement, which will 
shortly return to Montreal after representing the Cana- 
dian Department of Transport at the Coronation Review, 
was built by the Davie Shipbuilding and Repairing 
Company, Ltd., Lauzon, Quebec. She is a twin-screw 
ship having a length between perpendiculars of 285ft 
by 66ft 6in beam, and is driven by two six-cylinder 
Vickers-Skinner Uniflow steam engines of 14,000 
total horsepower, and part of the electrical load is met 
by two 175kW generators, each driven by a five-cylinder 
diesel engine developing 350 b.h.p. at 750 r.p.m., supplied 
by Mirrlees, Bickerton and Day, Ltd. © emergency 
generator is driven by a 110 b.h.p. McLaren diesel 
engine. Two helicopters are carried and the cabin, 


passageway and other bulkheads and ship’s side lining 
within the accommodation, which provides for a crew 
of seventy-five and about fifty passengers, have been 
constructed of “ Holoplast ” panels. 
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The Training of Engineering Designers 


By COMMANDER (E) H. G. H. TRACY, D.S.C., R.N., A.M.I.Mech.E. 


In a recent lecture, reprinted in THE ENGINEER of May 22, 1953, Professor Ewen 
M‘Ewen suggested that engineering undergraduates should undertake real desig: 
work as part of their training. The following are some notes of such a scheme in 
being at the Royal Naval Engineering College, Plymouth. The article is published 


by permission of the Admiralty. 


HE training of engineer officers of the 

Marine Engineering Specialisation at the 
Royal Naval Engineering College, Plymouth, 
consists of a two-year “Basic Engineering ” 
course roughly equivalent to a degree course, 
followed by a year at sea and then by a 
year’s “‘ post-graduate” course. All officers 
are considered sufficiently trained for main- 
tenance work in the marine engineering field 
after the period spent at sea and a short 
** consolidation ” course. The “ post-gradu- 
ate’ course in marine engineering which 


engineers. Even so, at an early stage 
during the first such course to be under. 
taken, the need for some practical design 
work became apparent. A series of pilot 
experiments was accordingly decided upon, 

At the time the main reasons for this 
undertaking were to give experience in the 
application and integration of the applied 
sciences, mechanical drawing and workshop 
practice in a real case ; to bring home the 
extent to which design consists of a skilful 
but arbitrary disposition of carefully selected 





Left—* Nifty Lift ” Design. 


Centre—“ Incognita " Design. 


Right—*“ Up-u-Jack ” Design. 


Fig. 1—Three Designs of Jacks 


follows is thus intended, inter alia, to give 
young officers an insight into the problems 
of design, such as will enable them to co- 
operate with industry in ensuring the pro- 
gress of naval engineering equipment. These 
courses were planned in close consultation 
with the universities and industry: they 
place full weight on the need to educate and 
develop reasoning power as well as to instil 
a knowledge of the applied sciences and of 
technical material necessary to naval marine 


materials, having regard to production tech- 
niques, rather than a series of stress calcu- 
lations, and to give students an insight into 
the practical snags likely to be encountered 
in the manufacturing stage (e.g. holes 
inaccessible to the drill, distortion of a bore 
by external welded attachments). 


METHOD 


The method of carrying out this ‘* design 
and make” task evolved by experience of 





Left—* Whirlwind ” Design. 
The hob shown was designed and made by the “ Power Puff” team for cutting the worm wheel used in the reduction gear. 


Fig. 2—Two Designs of 2 h.p. Pneumatic Motors 





Right—“ Power Puff ”’ Design. 
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three attempts is described in the paragraphs 
that foliow. 

The class is divided into teams, each 
ideally of five officers: Each member of the 
jam is given a specific duty, the remainder 
working under him in the exercise of his 

icular function, as follows :— 

(i) Managing director—responsible for all 
correspondence, contracts and other dealings 
with the staff of the College. 

(ii) Chief designer. 

(iii) Chief draughtsman. 

(iv) Works manager. 

(v) Cost accountant. 

The task, which is the same for all teams 
of a particular class which compete against 
each other, is required to be designed on the 
basis of 100 “off.” Each “ company” 
assumes a title of its own devising (this often 
involves almost as much thought as the 
design itself) and, dealing with the College 
staff by correspondence under an appro- 
priate letter-head, first submits its design 
to the staff officer in charge of machine 
design instruction. Subsequently working 
drawings are prepared and submitted to the 
appropriate staff officer and, when these 


Left—* Whiffenpuff "’ Design. 
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ing to perhaps fifty to sixty hours each, has 
to be put in by the student officers concerned 
at their own convenience. 


EXAMPLES 


The first task set was not, naturally, an 
ambitious one. It consisted of a jack, 
working load 5 tons, capable of an 8in lift, 
the head to be capable of rotation under 
load. The three designs produced are shown 
in Fig. 1. Detailed comments on them would 
be out of place, but it may be mentioned 
that, although stayed, the spectacle of the 
74-ton test load swaying gently on the some- 
what flimsy “Incognita” design, at full 
lift, was truly alarming! The authors 
thereof are unlikely to neglect the effect of 
eccentric loads or potential “ strut” failure 
in the future ; nevertheless, they incorpor- 
ated ideas that, with better design, might have 
won the day. 

The sécond task was to produce a pneu- 
matic motor capable, when operated off 
the shop air main, of producing 2 h.p. at 
500 r.p.m. High “static” torque was 
specified and tests at continuous full output 
for a minimum of ten minutes had to be 





Centre—“Umbalair ” Design. Right—“ Eezi-Squeezi” Design. 


Fig. 3—Air Compressor Designs 


are passed, materials and standard items 
(ball bearings, for example) are ordered 
from the officer in charge of workshops. 
Experience has shown the necessity of 
permitting pattern work and certain other 
work requiring special skills or techniques 
to be “ ordered out.” In such cases a proper 
form of contract has to be prepared and a 
25 per cent surcharge on the work carried 
out (oy workshop instructors) has to be 
ai ” 


Work in the shops then proceeds. Job 
cards are kept for each item and the cost 
estimated. In general, manufacturing costs 
are charged in full, on a standard 4s. per 
hour basis, whilst the cost of modification 
and other “‘ development ” work as well as 
design and drawing work is spread over the 
100 items. 

The completed jobs are then submitted to 
appropriate tests. 

Finally, at a meeting presided over by the 
Commanding Officer, the designs submitted 
are examined in detail, marks are awarded 
for soundness of design, performance, 
assessed reliability, lightness, low cost, effi- 
ciency, original features, &c., and the 
winning design is selected. 

A total of eighty-eight hours of “ time- 
table” time is provided for this work but, 
even with teams of five, this is inadequate. 
The remainder of the time required, amount- 





achieved. The class was a small one and 
only two designs were undertaken. Both, 
one a vane type and the other a Pelton 
wheel (blades machined from the solid) 
were successful and to adjudge the winning 
design was a difficult task. It is worthy 
of note that both would have been equally 
successful if the design task had been to 
produce an air-raid siren! The two motors 
are shown in Fig. 2. 

The third and, to date, both the latest 
and the most difficult task completed was 
to produce an air compressor capable when 
driven by a given motor of pumping a 
large air reservoir up to 60 lb per square 
inch in a set time. The time, with motor 
and reservoir details, was chosen so as to 
require a good volumetric and overall 
efficiency. Three designs were produced and 
are illustrated in Fig. 3; they comprise a 
conventional reciprocating and two vane 
types. The “ Umbalair” designers became 
involved in an attempt to reduce centrifugal 
rubbing loads and thus wear by the use of 
non-radial vanes, which produced unex- 
pected complications, and they failed to 
achieve the test. The “ Eezi-Squeezi” 
design, a most “fluent” one with “ pres- 
surised lubrication,” “fully floating” liner 
and other selling points which were heavily 
stressed when the design was placed before 
the judging committee, failed the test by a 
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small margin due to “lack of time for 
development.” The conventional design 
won the day, mainly by virtue of its successful 
test performance. 


COMMENTS AND FUTURE INTENTIONS 


The enthusiasm and interest aroused by 
these “ design-and-make”’ projects among 
the student officers has been remarkable 
and very gratifying. At the same time there 
seems little doubt of their value to the pro- 
fessional training of the young men con- 
cerned. It is felt that not only has the aim 
of the experiments been largely achieved, 
but also that the time that must be allotted 
is not excessive. The additional load on 
the teaching staff, observing that too much 
guidance is undesirable, has not been found 
to be a serious factor. It is hoped, in the 
future, to be able to include similar design 
projects in the courses given to specialists in 
other fields. 





Vocational Education 
(Contributed) 


WRITING recently in The Times “Careers 
in Industry Supplement,” the chairman 
of Unilever, Ltd., remarked that one effect 
of a “‘ new educational system, with wider 
opportunities for a longer formal education,” 
was that “the local schoolmaster can no longer 
be so helpful as he used to be, although his 
influence is still an important factor. His 
first thought now, very understandably, is 
for further education for his brighter boys, 
while much more of the responsibility for 
advice on the choice of a career now falls 
on the people who are in direct touch with 
them at a later age.” It is very true, but it 
would be impossible to affirm that here in 
Great Britain we have yet moulded our 
educational system into the form best 
designed to meet the needs of the times in 
which we live. It can be said of education— 
as it has been said of history—that it has no 
beginnings and no endings. It is a process 
in constant evolution and the success which 
it achieves—so far as applies to the individual 
—must be judged by the interest which he who 
is being educated is made to feel in the 
direction along which he is being drawn. 
We need to bear in mind that to educate is 
to “draw out,” the word being from the 
Latin “* educere.” Important as is instruction, 
education is a much more vital process in 
so far as it is directed to inducing a man to 
exercise those faculties which may lie latent 
within him. 

The above observations are suggested to 
us not only by perusal of the admirable 
** Careers in Industry Supplement,” but by a 
paper contributed to the National Conven- 
tion (1952) of the American Vocational 
Association, Boston, Massachusetts, by Mr. 
H. H. Ellis, Director of Putnam Technical 
School. This paper deals with the system 
of vocational education which has been 
evolved in Connecticut, a state small in 
area, but large in its industrial potential. 
There are in Connecticut about 400 persons 
per square mile, compared with 190 
per square mile in Ohio and about three per 
square mile in Texas. As far back as 1903 
it was felt that apprenticeship no longer 
met social needs “either as an educational 
device or as a dependable support for the 
economy.” During 1907 the Connecticut 
General Assembly enacted legislation “‘ con- 
cerning the establishment of free public 
schools for instruction in the principles and 
practices of trades.” Starting with an 
appropriation of 50,000 dollars in 1909 (to 
operate two schools), the total expenditure 
on public vocational education in Connecticut 
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for the year ended June 30, 1952, was 
2,351,932-00 dollars. This expenditure repre- 
sents the operation of thirteen vocational 
technical schools and the overall growth, 
in terms of dollars, is about forty-seven times 
the expenditure incurred during the initial 
year. Instruction is provided in a total 
of thirty-five trades and technical vocations. 
The kinds of courses offered in a given school 
usually reflect the industrial economy of the 
area served, thus catering for local needs and 
demands. The schools offer “a balanced 
secondary education with emphasis on 
effective preparation in a selected vocation.” 
So valuable have been the benefits flowing 
from this system that in the 1949 and 195] 
sessions of the legislature, the Connecticut 
State Board of Education was authorised 
to spend over 12,000,000 dollars in erecting 
seven modern technical schools. One of 
these (the Bullard-Havens Technical School 
at Bridgeport) was completed and operating 
by the autumn of 1952. The general objec- 
tives of the large programme now in hand 
are defined by the Chief of the Connecticut 
Vocational Bureau (Mr. Emmett O’Brien) as 
follows :— 

“Vocational education, broadly defined, 
is an educational experience which prepares 
an individual for a job, assists the individual 
to hold a job, or helps the individual to 
advance to a better job. Good vocational 
programmes involve not only the learning of 
specific skills and technical knowledge neces- 
sary in a specific occupation, but are also 
concerned with personality, growth and 
development, the need for understanding the 
society in which one lives and works, and 
the obligations and responsibilities of being 
good citizens.” 

It has been well said that a student must 
become interested in order that he may 
become informed. As remarked by the 
chairman of Unilever, Ltd., in the article 
already referred to, there must be induced 
within him “ positive interest in the work 
task.” We cannot doubt that it is this 
inculcation of interest which has operated 
in the vocational schools of Connecticut, 
where, from a total of 385 persons enrolled 
during 1911, the figure has risen, in 1952, 
to a total of 27,088 persons enrolled in all 
types of State-administered vocational educa- 
tion. They are grouped as follows :— 
Agriculture, 1071 ; home economics, 6535 ; 


distributive occupations, 2058 ; trades and 
industries, 15,277 ; apprentice, foreman and 
teacher training groups, 2147. It will be 


noted that there has been a seventy-fold 
increase over the beginnings in 191]. 
Impressive as are the means now provided 
by enlightened engineering firms in Great 
Britain for technical education within 
industry, nothing but good can come of 
efforts to provide for vocational training 
outside industry. The aim is to so streamline 
the education of potential craftsmen that 
they may ultimately find their way to those 
avenues in which they will be working on 
the job that interests them most. The earlier 
the process begins the better, and we may 
be reminded of (and encouraged by) the words 
of Rabelais to the effect that the race is 
not to him who runs the fastest, but to him 
who starts soonest. 





TRAVELLING GRATE STOKER.—We have received from 
Ss Combustion, Ltd., a brochure, entitled 
The “ * Stoker,” which is concerned with the com- 

— "s oy L” pattern travelling grate stoker and describes 
aval ipal design items. ¢ stoker is stated to be 
able in sizes up to 500 square feet of surface with a 

= and up to 1000 square feet in twin construc= 

4g oration show the pee gene of the — and 
also BR ~, installations, cross-sectional draw- 


ings are included of several boiler plants which incorpor- 
ate this design of stoker. 








THE ENGINEER 








June 26, 1953 


Transistor Development in America 


( By Our American Correspondent ) 


Considerable progress has been made in the development of the germanium triod 
transistor device since its original announcement in’ America four years ago, ani! 
the U.S. Army Signal Corps has now placed contracts with manufacturers calliny 
for the development of production machinery to facilitate an output of 5000 tran- 
sistors per week. Equipment employing transistors is also beginning to be used in 
civilian telecommunications work and found its initial commercial application in the 
long-distance telephone system of the Bell Telephone Companies in October, 1952. 
The present development of germanium triodes produced by the Bell Telephon: 
Laboratories is reviewed in this article, based on information provided by M: 


J. A. Morton, of that organisation. 


fen original announcement of the transistor 
appeared to offer a mechanically simple unit 
able to perform many of the amplification 
functions of the vacuum valve. Furthermore, the 
device was small, required no heater power, was 
potentially very rugged, consisted of materials 
which might be expected to last indefinitely, and 
did not appear to be too complicated to produce. 
However, early transistors suffered from bad 
reproducibility, poor reliability, and performance 
characteristics limited with respect to gain, noise 
figure, frequency range, and power. Thus, 
before the transistor could be regarded as a 








Fig. 1—Point-Contact Cartridge Transistor 


practical electronic circuit element, it was neces- 
sary to find out the causes of these limitations, to 
understand the theory and develop the tech- 
nology further in order to produce and control 
more desirable characteristics. Definite pro- 
gress has now been made in reducing, but not 
eliminating, these three main limitations. As a 
result : (a) theory has been evolved to explain 
and predict the electrical network characteristics 
of transistors in terms of physical structure and 
material properties ; (5) it is now possible to 
evaluate some of the effects and physical meaning 
of empirically derived processes and thereby to 
devise better methods subject to control ; (c) it 
is now possible to make transistors in the 
laboratory to several sets of prescribed character- 
istics with usable tolerances and satisfactory 
yields ; (d) such transistors are greatly improved 
over the early ones in so far as life and ruggedness 
are concerned, and some reduction in temperature 
dependence has been achieved ; (e) it has become 
possible to explore experimentally some of the 
consequences of the theory with the result that 
both point contact and junction devices have been 
built in the laboratory, and have indicated an 
extension in several performance character- 
istics ; and (f) by having interchangeable and 
reliable devices with a wider range of character- 
istics it has become possible to carry on ex- 
ploratory circuit and system applications on a 
more realistic basis. 


Point CONTACT TRANSISTORS 


Before quantitative data comparing the 
characteristics of past and present transistors 
are presented, brief physical descriptions of the 
various designs of transistors will be given. 








Fig. 1 shows a cutaway view of the point-contacr 
cartridge transistor. All of the early transistors 
were of this general construction and the 
characteristics of a particular one, called the 
type “A,” will be used as a reference against 
which to measure results now obtainable with 
new designs under current development. Fig. 2 
is a diagram showing the physical operation of 
such a device. Pressing down upon the surface 
of a small die of n-type germanium are two 
rectifying metal electrodes, E (emitter) and C 
(collector). A third electrode, the base, B is a 
large-area ohmic contact to the underside of the 
die of germanium. The 
emitter and _ collector 
electrodes obtain their 
rectifying properties as a 
result of the p-n bar- 
rier, indicated by the 
dotted lines, which exists 
at the interface between 
the n-type bulk mate- 
rial and small p-type 
inserts under each point. 
When the collector is 
biased with a moderate- 
ly large negative voltage 
in the reverse direction, 
so that the collector 
barrier has relatively 
high impedance, a small 
amount of _ reverse 
current flows from the 
collector to the base in 
the form of electrons, as 
indicated by the small 
black circles. Now, if the 
emitter is biased a few 
tenths of a volt positively 
in the forward direction, a current indicated 
by the small open circles is injected from the 
emitter region 
These holes are swept along to the collector under 
the influence of the field initially set up by the 
original collector electron current, thus adding 
a controlled increment of collector current. 
Because of their positive charge these holes can 
lower the potential barrier to electron flow from 
collector to base and thus allow several electrons 






Collector 


Fig. 2—Diagram of Point-Contact Transistor 


to flow in the collector circuit for every hole 
entering the collector barrier region. This ratio 
of collector current change to emitter current 
change for a fixed collector voltage is called 
alpha, the current gain. In point-contact tran- 
sistors, alpha may be larger than unity. Since 
the collector current flows through a high 
impedance when the emitter current is injected 
through a low impedance, voltage amplification 
is obtained as well. 


Some of the new transistors are point-contact 
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Fig. 3—Point-Contact Bead Transistor 


transistors similar in physical appearance to the 
type “* A,” but their electrical characteristics will 
be shown to be significantly better than the old 
type “‘ A,” not only in so far as reproducibility 
and reliability are concerned, but also as to 
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range of performance. For use in ‘“‘ miniaturised”’ 
circuit functions, the point-contact transistor has 
been designed to contain only its bare essentials. 
The resulting “* bead ”’ transistor is illustrated in 
Fig. 3, compared in size to a paper clip. In 
Fig. 4 is shown the family of static character- 
istics representative of this bead transistor. It 
should be noted that the collector family of 
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Fig. 5—Structure of a Junction Transistor 





curves which indicates the dependence of 
collector voltage upon collector current with 
emitter current as parameter is comparable to 
the _ current family of curves of a vacuum 
triode. 


JUNCTION TRANSISTORS 


The structure of an n-p-n junction transistor 
is illustrated in Fig. 5. In the centre of a bar 
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of single crystal n-type germanium there is formed 
a thin layer of p-type germanium as part of the 
same single crystal. Ohmic non-rectifying 
contacts are securely fastened to the three regions 
as shown, one being labelled the emitter, one 
the base and one the collector. Referring to 
Fig. 6, if the collector junction of such a junction 
transistor is biased in the reverse direction, 
i.e. electrode C biased positively with respect 
to electrode B, only a small residual back current 
of holes and electrons will diffuse across the 
collector barrier. However, unlike the point- 
contact device, this reverse current will be very 
much smaller and relatively independent of the 
collector voltage because the reverse impedance 
of such bulk barriers is so many times higher 
than thar of the barriers produced near the 
surface in point-contact transistors. Again, 
if the emitter barrier is biasea in the forward 
direction, a few tenths of a volt negative with 
respect to the base being adequate, then a 
relatively large forward current of electrons 
will diffuse from the electron-rich n-type emitter 
body across the reduced emitter barrier into the 
base region. If the base region is adequately 
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Fig. 6—Diagram of Junction Transistor 


reverse impedance of the collector barrier and 
the correspondingly smaller collector currents 
at zero emitter current may be noted. 


LINEAR CHARACTERISTICS 


In Fig. 9 is shown a generalised four-pole 
network representing the transistor in which 
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thin so that the injected electrons do not recom- 
bine in the p-type base region, practically all 
of the injected emitter current can diffuse to 
the collector barrier, where the current is swept 
through the barrier field and collected as an 
increment of controlled collector current. Hence, 
again, since the electrons-were injected through 
the low forward impedance and _ collected 
through the very high reverse impedance of bulk 
type p-n barriers, very high voltage amplification 
will result. No current gain is possible in such a 
simple bulk structure and the maximum attain- 
able value of alpha is unity. However, because 
the bulk barriers are so much better rectifiers 
than the point surface barriers, the ratio of 
collector reverse impedance to emitter forward 
impedance is many times greater. The latter 
properly offsets the higher alpha value attainable 
by the point-contact transistors and enables 
the junction transistor to have a much larger 
gain per stage. Fig. 7 is a photograph of a 
developmental model of such a junction tran- 
sistor. 

The upper part of Fig. 8 is a collector family 
of static characteristics relating to the n-p-n 
junction transistor illustrated in Fig. 7. By 
comparing these curves with those applicable 
to point-contact transistors, the much higher 





the input terminals are emitter-base and the 
output terminals are collector-base. Then, 
over a sufficiently small region of the static 
characteristics, the linear relations between 
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Fig. *7—-Experimental Junction Transistor 
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the incremental emitter and collector voltages 
and currents may be represented by the pair 
of linear equations shown in the legend to 
Fig. 9. The coefficients are simply the open- 
circuit driving point and transfer impedances 
of the transistor, or the slopes of the appro- 
priate static characteristics at fixed d.c. operating 
currents. These equations may be represented 
by any one of a large number of equivalent 
circuits of which the one shown in Fig. 10 has 
been considered the most useful. In this circuit 
r, is very nearly the a.c. forward impedance 
of the emitter barrier, r, is very nearly the a.c. 
reverse impedance of the collector barrier, 
r, is the feed-back impedance of the bulk .ger- 
manium common to both, and a is the circuit 
current gain representing carrier collection and 
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to expect that similar results may be achieved 
after a suitable development period. 


PuLsE APPLICATIONS 


In practically all of the transistor pulse- 
handling circuits examined to date, one charac- 
teristic common to all is the ability of the 
transistor, by virtue of its current gain, to 
present various types of two-state negative 
resistance characteristics at any one or all of 
its pairs of terminals. A typical simple circuit 
with its equivalent circuit and corresponding 
characteristic is shown in Fig. 11 for the emitter- 
ground terminals when a sufficiently large 
value of resistance is inserted in the base to 
make the circuit unstable. In region I, where 
the emitter is negative, 
the input resistance is 
essentially the reverse 
characteristic ‘of the 
emitter asa simple diode. 
In region II, as the 
emitter becomes posi- 
tive, a the current gain 
rises rapidly above unity. 
If R, is sufficiently large 
and a is greater than 
unity, the emitter-to- 
ground voltage will 
begin to fall because of 
the larger collector cur- 
rent increments driving 
the voltage of the node 
N negative more rapidly 
than would the emitter 
current drop through r,. 
This transition point is 
called the peak point. 
If then a(r,;+R,) is 
sufficiently large, in this 
sense, the input resist- 
ance may be negative in 
this region Il. When 
the internal node voltage 
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Fig. 8—Static Characteristics of Experimental Junction Transistor 


multiplication, if any. Average values of these 
elements for the type A transistor are given in 
Fig. 10. The values listed in the following 
table show the improved reproducibility of the 
linear characteristics of a point-contact unit 
= has been achieved since September, 
1949. 


E t > q 
a Sane aa tk I A, et Sal +20 per cent 
Ry ee nee) neni” oeg PED * sae one +30 per cent 
Tt > ee ane she ey WER. 3H +20 per cent 
a ee eee, ee +25 per cent 


It is of interest to note that ranges of the 
order of +20 to +25 per cent are of the same 
magnitude as those dispersions now existing 
amongst the characteristics of comparable 
electronic valves. A similar reproducibility 
of the linear equivalent circuit element values 
applies to practically all classes of point-contact 
devices now under development. While it is 
too early to prove that such a situation pertains 
also to junction transistors, there is every reason 





75 40 45.50  @ network can be made 
to perform ‘“mono- 
stable,” “‘astable” or 
“bistable” functions. 
Under such conditions, 
the emitter current and, correspondingly, the 
collector current, switch back and forth between 
cut-off and saturation values. 


RELIABILITY STATUS 


Estimates of the half-life of a statistical family 
of devices are at best arbitrary and necessarily 
amount to extrapolation of survival curves 
assuming that a known survival law will continue 
to hold. In September, 1949, life tests on type 
“A” units had been in effect for some 4000 
hours. With the assumption of an exponential 
survival law, it was not possible, on the basis 
of a 4000 hour test, to estimate the slope suffi- 
ciently accurately to warrant a half-life estimate 
in excess of 10,000 hours, These same type 
** A” units have now run on life test for approxi- 
mately 20,000 hours. With the more reliable 
estimate of survival slope now possible, the 
half-life is now estimated to be somewhat in 
excess of 70,000 hours. It should be emphasised, 
however, that they are type “A” units more 
than two years old and made with inferior 
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materials and processes. It is believed that 
those units under current development, being 
made with new materials and processes, are 
superior ; but, of course, life tests are only a 
few thousand hours old. Although these new 
data are encouraging, it is still too early to 
extrapolate them over such a long period. 
Transistors, like other semi-conductor devices, 
are more sensitive to temperature variations 
than electronic valves. In terms of the !inear 
equivalent circuit elements, the collector impe- 
dance r,, and the current gain a, are the most 


le le 
oe + 


if ft. 














v= bZutiZis 
voi ZautiZan 


Fig. 9—Generalised Four-Pole Transistor Network 


Sensitive. Over the range from —40 deg. Cent. 
to 80 deg. Cent. the other elements are relatively 
much less sensitive. For type “ A” transistors, 
an average temperature coefficient for r, of about 
—1 per cent per degree Cent. applied in 1949, 
Thus, for the early point-contact transistors, r, 
fell off to about 20 to 30 per cent of its room 
temperature value when the temperature was 
raised to +80 deg. Cent., at the same time a 
increased from 20 to 30 per cent over the same 
temperature range. To-day, this variation has 
been reduced by a factor of about four for r, 
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Fig. 10—Equivalent Circuit of Point-Contact 
Transistor 


in most point-contact transistors, the variations 
in the current gain being relatively unchanged. 
In junction transistors the laws of temperature 
variation have not yet been so well established, 
the device being in a much earlier stage of 
development. Preliminary data indicate smaller 
variations in the small signal parameters such 
as a and r,. To summarise, it may be said 
that while significant improvements have been 
made in temperature dependence to the point 
where many applications appear feasible, it is 
not to be inferred that the temperature limitation 
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Fig. 11—Emitter-Ground Negative Resistance 
Circuit and Characteristic 


is completely overcome. Much more develop- 
ment work of device, circuit and system nature is 
required to bring this aspect of reliable operation 
to a completely satisfying solution. 

With regard to mechanical ruggedness, current 
point-contact transistors have been shock- 
tested to accelerations of up to 20,000g with no 
change in their electrical characteristics. Vibra- 
tion of point-contact and junction transistors 
over the frequency range from 20 c/s to 5000 c/s 
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at accelerations of 100g has produced no deteet- 
able modulation of any of the transistor elec- 
trical characteristics. At a few spot frequencies 
in the audio range, vibration tests involving 
accelerations of up to 100g similarly failed to 
roduce discernible modulation of the transistor 
characteristics. 


** MINIATURISATION ” STATUS 


In smallness of size, the transistor is entering 
new fields as yet inaccessible to electronic valves. 
The cartridge structure of, say, the type “A” 
transistor, has a volume of 1/50 cubic inches, 
compared to the volume of about } cubic inch 
of a sub-miniature valve and about 1 cubic 
inch of a miniature valve. The bead point- 


contact transistor, which is illustrated in Fig. 3, 





Fig. 12—Group of Transistor Circuit Packages 


occupies only about 1/2000 cubic inch. The 
junction bead transistor, shown in Fig. 7, has a 
volume of approximately 1/500 cubic inch but 
this may be reduced to the same order as the 
point-contact bead unit, if necessary. 

The transistor, of course, has the inherent 
advantage of requiring no heater power ; 
moreover, significant advances have been made 
in the past two years in reducing the collector 
voltage and power required for practical opera- 
tion. In September, 1949, the type “A” 
transistor could give useful gains at collector 
voltages as low as 30V. To-day, several point- 
contact devices perform well with collector 
voltages as low as 2V to 6V, even for relatively 
high-frequency operation. One junction tran- 
sistor can deliver useful gains at collector 


1/2 INCH 


Fig. 
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voltages as low as 0:2V to 1V. Under these 
conditions, the minimum collector power for 
useful gains may be as low as 2 to 10 milliwatt for 
point-contact devices and as low as 10 to 100 
microwatt in the case of the junction transistors. 


PERFORMANCE STATUS 


The exact electrical performance specifications 
for any transistor depend, of course, upon the 
intended applications and the type of transistor 
being developed for such an application. Cer- 
tain switching and transmission applications 
require transistors having a high current gain. 
By going to a point-junction structure, useful 
values of alpha as high as 50 are now possible 
with laboratory models. For straight transmis- 
sion applications, the single-stage gain of point- 
contact units has been 
increased to 20-24db, 
whereas for junction 
transistors the single- 
stage gain may be as 
high as 45-50db. For 
high - sensitivity, low - 
noise applications, the 
point-contact devices 
have been improved to 
have noise figures of only 
about 40—45db, whereas 
the n-p-n transistor has 
been shown to have noise 
figures in the 10-20db 
range. All such noise 
figures are specified at 
a frequency of 1000 c/s 
and it should be remem- 
bered that they vary 
inversely with frequency 
at the rate of about 
lldb per decade change 
in frequency. 


TRANSISTOR 
APPLICATIONS 


To determine the feas- 
ibility of applying tran- 
sistors in the form of 
miniature packaged cir- 
cuit functions, several of 
the major system func- 
tions of a pulse code data 
transmission system have 
been studied by the Bell Telephone laboratories. 
This investigation has been undertaken under 
the auspices of a joint services engineering con- 
tract administered by the U.S. Army Signal 
Corps. It was intended that this work should 
lead to the development of “‘ unitised ” functional 
packages combining “ miniaturisation,’”’ reli- 
ability and lower power drain. Accordingly, 
it was necessary to carry on in an integrated 
fashion activities in the fields of system, circuit 
and device development to achieve these ends. 
In particular, circuit and system means have 
been developed to perform with transistors the 
functions of encoding, translation, counting, 
registering, and serial addition. The Bell M1728 
junction diode, M1740 junction photo cell and 
M1689 bead switching transistors are direct 
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outgrowths of this programme and are the devices 
used in the circuit packages. Fig. 12 illus- 
trates a group of these circuit packages produced 
for Signal Corps pulse code data transmission 
systems. Although shown embedded in a clear 
plastic, the eventual package design will probably 
call for a plastic loaded with silica to increase its 
strength and thermal conductivity. 

The right-hand package unit shown in Fig. 13 
is a transformer-coupled audio amplifier employ- 
ing two M1752 junction transistors. This 
amplifier has a pass band from 100 c/s to 
20,000 c/s and a power gain of approximately 
90 db. Its gain is relatively independent of 
collector voltage from 1V to 20V, only the 
available undistorted power output increasing 
as the voltage is increased. At a collector 
voltage of 1-4V it draws a collector current of 
approximately 0-5 milliamperes per unit for a 
total power drain of 1-5 milliwatts. To the left 
of Fig. 13 is shown a small transistor audio 
oscillator having a single M1752 transistor, 
a transformer and one condenser. To detérmine 
just how little power was the minimum necessary 
to produce stable oscillations, such an oscillator 
was operated at increasingly lower collector 
supply voltages. It was found that stable 
oscillations could be maintained down to 
collector supply voltages as low as 55 millivolts 
and collector current as low as 1-5 micro- 
amperes for a total drain of 0-09 microwatt. 

In reproducibility and interchangeability, tran- 
sistors now under development appear to be the 
equal of commercial vacuum valves. Transistors 
apparently have longer life and better shock 
resistance than most vacuum valves. With regard 
to temperature effects, transistors are inferior to 
valves, and the present upper limits of operation 
are 70 deg. to 80 deg. Cent. for most applications. 





Letters to the Editor 


( We do not hold ourselves responsible for the opinions of our 
correspondents ) 


TRAINING OF ENGINEERING 
DESIGNERS 

Sir,—Professor M‘Ewen, in his article of 
May 22nd, put his finger on the main weakness of 
our engineering and industrial set-up in a single 
sentence : ‘‘ The drawing board is a symbol of 
serfdom.” This is perfectly true, but so long as 
this idea persists we are not likely to flourish as 
an industrial nation. 

Drawing is the engineer’s language, the only 
valid medium for the transfer from thought to 
material. The engineer who cannot draw or 
sketch is like a business man who could not 
write, or even speak ; and the drawing-office 
(I do not accept the idea that the design and 
drawing-offices are separate entities) is the place 
where creative ability can best be noticed and 
developed. Your obituary notices of eminent 
engineers show this clearly. In almost every 
case the subject, after completing his apprentice- 
ship with Messrs. So and So, worked in the 
drawing-office of Messrs. Blank for some years 
and this led to his appointment as, &c. &c. 

The tendency nowadays seems to be to try to 
produce a race of engineers who do not know, 
and cannot exercise, the only available language, 
and to neglect the creative side of industry to 
such an extent that design and drawing organisa- 
tions, detached from industry, and designing 
(and training their staffs) almost in vacuo, have 
grown up as separate activities. 

Our present industrial and export problems are 
largely due to the steady drift of men of ability, 
and power of leadership, away from the creative 
and design side of engineering, into management, 
finance, advertising, and sales, where higher 
rewards and salaries have ruled. 

This drift has been going on for fifty years or 
more ; a reversal seems to be unlikely, but 
unless we can reverse this drift, and pay more 
attention to what exactly it is that we are pro- 
ducing, rather than to productivity as such, our 
prospects as a nation which must export to live 
(as we must) seem precarious. 

H. CLAUSEN 

Bradford-on-Avon, Wilts, June 16th. 















The Mount Everest Expedition 
Oxygen Equipment 


In its successful attempt on Mount Everest, when Mr. Edmund Hillary and the 
Sherpa, Tensing Bhutia, reached the summit, the 1953 British Expedition 


used a new oxygen breathing equipment. 


design of this equipment is described. 


O= of the factors which contributed largely 
towards the success of the 1953 British 
Mount Everest Expedition lead by Colonel 
H. C. J. Hunt was the effectiveness of the oxygen 
breathing apparatus used by the climbers 
to overcome the ill effects of the rarefied atmos- 
phere at high altitudes. This apparatus was 
developed and manufactured as a result of joint 
efforts on the part of a number of firms in this 
country and the co-operation of Government 
departments. Much of this work was carried 
out by Normalair, Ltd., of Yeovil, and we are 
indebted to that company for the following 
interesting notes on the development of the 
equipment used in the final successful assault on 
the mountain. 

Oxygen equipment employed by earlier Everest 
expeditions was crude and generally unsatis- 
factory from the users’ points of view. This 
was mainly due to the necessity of sacrificing 
efficiency for lightness in weight. As a result 
some climbers tended to mistrust the equipment 
and regard it as causing more trouble than it 
was worth. However, in 1952, serious- attempts 
were made to obtain reliable oxygen equipment 
which could be tried out during a training 
expedition on Mount Cho Oyu in readiness for a 
full-scale attempt on Mount Everest in the 
following year. Early in 1952 a meeting was 
held to discuss the possible manufacture of six 
sets of oxygen equipment. In view of the short 
time available, it was agreed that as far as pos- 
sible existing equipment should be used since 
the design, manufacture and testing of entirely 
new equipment would be virtually impossible. 

It should be mentioned at this point that the 
Royal Aircraft Establishment at Farnborough 
had already investigated the form the equip- 
ment should take and subsequently all climbing 
sets have been made in accordance with the 
recommendations of the Establishment. As 
soon as the information brought to light at the 
meeting was available, Normalair, Ltd., of 
Yeovil set to work to produce the required 
equipment in the short time available. 

Basically the existing equipment decided upon 
consisted of a high pressure cylinder, a pressure 
reducing regulator giving a reasonably constant 
pressure, two orifices, either of which could be 
selected depending on the flow of oxygen 
required, and a storage reservoir for the con- 
tinuous flow of low pressure oxygen thus made 
available. The principle of operation was 
similar to that of the Royal Air Force system 
used during World War Il. The complete set 
was carried in a fabric haversack to reduce the 
weight to a minimum. 

The high pressure cylinder was of anodised 
light alloy, weighed 5-5 Ib empty, and contained 
approximately 600 free litres of oxygen at 3600 Ib 
per square inch. An adaptor was made to allow 
the pressure reducing regulator to be fitted. 
This regulator was manufactured of light alloy 
by Siebe, Gorman and Co., Ltd., and, suitably 
modified, it was capable of giving reasonably 
constant reduced pressures for supplies of up 
to 3600 Ib per square inch. Specially developed 
pressure gauges supplied by David Harcourt, 
Ltd., were superficially similar to the standard 
gauges used in the Mk. IXC regulators, but 
they were fitted with a Bourdon tube of an 
improved design and a dial calibrated to suit. 

The reduced pressure from the regulator was 
fed to the dual manifold assembly, which by 
virtue of its two controlling orifices, could give 
the choice of two flows. Flow.rates of 2 and 4 
litres per minute for altitudes of 27,000ft were 
specified. The orifices of the dual outlet were 
produced by trial and error methods. Labora- 
tory setting figures had to be corrected to allow 
for altitude and temperature variations and a 
factor of approximately 1-17 was obtained. 


In this article the development and 


That is, the orifices were set to 2-34 and 4-68 
litres per minute with a reduced gauge pressure 
of 40 Ib per square inch. 

A flexible tube was fitted between the manifold 
assembly and the regulator. Tests showed that 
the braided tubing chosen was capable of 
withstanding over 200 lb per square inch and 
yet still remain flexible at a temperature of 
minus 30 deg. Cent. Attachment of the rubber 
tube to the regulator was by means of a modified 
wing-nut which made it possible for an internal 
tube to butt on to the threaded outlet. A 
second soft rubber flexible tube fitted on to the 
downstream side of the dual manifold assembly 
led to a rubberised fabric bag, the neck of which 
had another flexible tube to carry the oxygen 
to the climber’s mouth. No face mask was 
used. 

A number of these sets were completed and 
used by the 1952 training expedition on Mount 
Cho Oyu. Carrying trials were made at altitudes 
of 20,000ft and certain physiological data 
obtained. Results could not, however, be 





Complete Oxygen Equipment Pack 


considered conclusive since at 20,000ft oxygen 
is not essential—provided climbers adopt a 
normal practice of acclimatisation. 

No further work in the development or manu- 
facture of climbing equipment was carried out 
until after a meeting held in August of that year, 
to discuss the supply of equipment for the forth- 
coming 1953 British Everest Expedition. At 
this meeting the experience obtained by the 
Cho Oyu Training Expedition was discussed 
and it was agreed that in view of the short time 
available it would be unwise to depart appre- 
ciably from the existing design. However, it 
was decided to try to increase the capacity of 
the oxygen cylinders and to use economisers 
and face masks. The previous method of using 
a tube clenched in the mouth together with the 
added encumbrance of the loaded reservoir 
bag was not very satisfactory as the climber had 
to remember to open and close his mouth at the 
correct moment. By using an economiser and 
face mask the climber had only to begin to 
breathe in and a valve in the economiser opened 





June 26, 1953 


to pump all the oxygen stored during the exhala- 
tion period, to the mask under slight pressure, 


DEVELOPMENT OF THE EQUIPMENT Usep 


It was estimated that forty assault bottles 
would be required, together with the various 
fittings for twelve climbers. After two further 
meetings in the Autumn of 1952 requirements 
were finalised and preparations put in hand 
The Ministry of Supply offered to assist in the 
supply of standard R.A.F. equipment, Reynolds 
Tube Company, Ltd., agreed to supply the 
light alloy tubing and Normalair, Ltd., anc Siebe 
Gorman and Co., Ltd., agreed to manufacture 
the equipment required. 

In mid-November, 1952, Normalair, Ltd, 
took delivery of sixty regulators from Siebe. 
Gorman, Ltd., and modification and testing of 
them was commenced without delay. These 
regulators were set to give a reduced pressure of 
40 Ib per square inch for a flow of 5 litres per 
minute with a supply of 1800 lb per square inch, 
Further tests were carried out after they were 
assembled to the bottles. Meanwhile, Normal- 
air, Ltd., had designed and built an economiser 
similar to the standard Service economiser, 
and, as it proved satisfactory, work on a further 
twelve was commenced. 

Originally some forty assembled oxygen bottles 
and twelve dual manifold assemblies were 
requested. This number was increased and 
eventually the makers were requested to supply 
forty standard R.A.F. bottles fitted with modified 
brass regulators and sixty standard R.A.F, 
valved cylinders which could be used in con- 
junction with a number of loose regulators for 
sleeping sets. The number of dual manifold 
— required was increased to thirty- 

ve. 

Although it had been decided that oxygen 
should be used as much as possible by day and 
by night at all altitudes above 21,000ft, flow 
rates were still not finalised. Consequently 
Normalair, Ltd., was requested to supply the 
dual manifold assemblies with flow rates in 
pairs of 2 and 4 litres, 2-5 and 5 litres, and 3 and 
6 litres per minute. This was perhaps the best 
solution since it is impractical to simulate 
mountain conditions at ground level and at the 
same time take into account the effects of accli- 
matisation. 

As there were considerable differences of 
opinion as to the form the light alloy oxygen 
bottles should take, no definite conclusions had 
been reached. Finally, to simplify portage, it was 
agreed that they should be of the conventional 
cylindrical shape. The general problem of 
carrying the equipment now had to be tackled. 
Mr. Bourdillon, a member of the Everest 
Expedition, suggested that the bottles and an 
economiser should be carried on a frame. At 
his request, Normalair, Ltd., constructed a 
light frame to carry two bottles and an econo- 
miser and weighing about 3 oz. Ultimately, 
after several modifications and tests, a final 
design was decided upon and the twelve such 
frames produced were capable of carrying up 
to three bottles and being more robust, were 
somewhat heavier. 

Early in February, 1953, it was suggested that 
there was every possibility that the climbers 
might find a small number of high pressure 
oxygen bottles which had been left by the Swiss 
Everest Expedition. For these bottles to be of 
any use the British climbers would need suitable 
adaptors. Consequently a representative from 
Normalair, Ltd., made a visit to the Swiss 
manufacturers, Draegerwek, at Lubeck. It was 
established that the bottles would be most suit- 
able for use in conjunction with sleeping sets 
and the details of the adaptors required were 
obtained. Twelve such adaptors were manu- 
factured, together with two pressure gauge 
assemblies to indicate bottle pressure, and the 
necessary spanners to fit the adaptors. 

When deliveries of the oxygen bottles com- 
menced it was found that their weight was not as 
low as had been hoped, each being about 8-25 Ib. 
A number of bottles in the later consignments, 
however, were lighter, each being some 7:5 Ib. 
But there were only ten of this weight. 

Each bottle had to be fitted with a pressure 
regulator at one end and an end plug at the other. 
The problem of charging the assembled bottles 
had been foreseen as far back as the beginning 
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of January and contact was made with the 
British Oxygen Company, Ltd., to determine 
whether or not it would be prepared to do this 
work. The company gave its whole-hearted co- 
operation and the bottles were duly despatched. 
In the tests made after charging, a number of 
bottles showed leakage at 3300 lb per square 
inch where no leakage had been apparent at 
1800 lb per square inch previously. These bottles 
had to be resealed and, finally, fifty-seven 
were made absolutely leak-proof and the remain- 
ing three had a slight leak which did not exceed 
2 litres per year. 

As it was contemplated that an oxygen bottle 
was likely to be jettisoned at the summit of 
Mount Everest, it was considered an excellent 
idea to attach a Union Jack transfer to each 
bottle. Because of the variation in weight of 
the bottles it was further suggested that a useful 
means of identification would be to mark the 
lighter bottles with two Union Jacks. This was 
done. The carrier frames were fitted with web- 
bing manufactured by Gatehouse and Sons, 
Yeovil, the webbing being similar to that used 
on the Commandos’ haversacks. After the 
twelve complete sets of climbing equipment were 
finally assembled, low temperature tests were 
made for a period of over two hours during 
which time the changeover of bottles and varia- 
tion of flows was carried out. Only minor 
difficulties were encountered and remedies were 
easily applied. 

In order to assist the climbers in the use of the 
climbing equipment a special instruction manual 
was prepared. Although this task was under- 
taken at short notice, copies were made available 
to the members of the Expedition before their 
sailing date on February 12th. A description of a 
complete set of equipment and its method of 
use is given below. 


DESCRIPTION OF THE EQUIPMENT 


A set of the climbing equipment is illustrated 
on page 890. Each set provides a total of 2400 
litres of oxygen, compressed into three cylinders 
and the duration of each bottle depends on the 
flow selected. The weight of the complete pack 
with the bottles fully charged to 3300 Ib per 
square inch is 40 lb. However, it was thought 
probable that in actual practice only two bottles 
would be carried, thereby reducing the weight 
to approximately 29 lb. The bottles together 
with an economiser and a dual manifold assembly 
are carried on a light tubular carrier frame. 

Each bottle is provided with a pressure 
regulator which reduces the bottle pressure to 
approximately 40 Ib per square inch. The 
regulator is fitted with a gauge to indicate the 
pressure available in the bottles and has an 
outlet which provides a connection for the 
flexible braided rubber tubing. This tubing is 
protected by a number of short lengths of 
P.V.C. tubing and delivers the oxygen at a 
reduced pressure to the inlet side of the dual 
manifold assembly. 

The dual manifold assembly has two outlets : 
one for use when a low flow of oxygen is required 
and the other for use when a higher flow is 
required. Each outlet is marked in litres per 
minute, the value that will be obtained when the 
connection is made. All the manifold assemblies 
were modified to give the desired rates of flow. 
At the same time a relief valve was fitted to 
prevent excessive pressures damaging the flexible 
rubber tubing. The outlet of the dual manifold 
assembly is connected by a short length of rubber 
tubing to the economiser. A further length of 
flexible tubing is ‘led from the economiser for 
connection to the mask. 

The carrier frame is shaped to fit comfortably 
on the climber’s back and is carried ruck-sack 
fashion by means of two adjustable webbing 
straps. Two additional webbing straps are 
used to retain each bottle in the frame. These 
straps are secured by press fasteners so that the 
straps can be released quickly and easily when 
it is required to discard a bottle. The economiser 
and dual manifold assembly are rigidly attached 
to the frame. 

To prepare the set for use the user merely has 
to connect the wing-nut end of the braided 
rubber tubing to the threaded union on the oxy- 
gen bottle regulator. The bottles, of course, 
may be used in any order. Then the short 
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economiser pipe is connected to the appro- 
priate outlet of the dual manifold assembly by 
pressing home the bayonet fitting and turning it 
hard to the right. 

The equipment is quite straightforward to 
operate, the user merely having to don his mask 
and turn the regulator valve to the “On” 
position. The high pressure oxygen is then 
reduced to a nominal pressure, and passes 
through the rubber tubing to the dual manifold 
assembly. At this point it is metered—depen- 
dent on the flow selected—and passes to the 
economiser. The final delivery of oxygen to 
the user is made from the economiser outlet to 
the mask. The set -will then operate auto- 
matically. When the oxygen supply ceases or 
the pressure drops to 200 Ib per square inch, 
connection must be made to the second bottle. 
The empty bottle may then be discarded by 
pulling the loose end of one of its securing 
straps. 

The makers say that, if any criticism can be 
levelled at this equipment, it would probably be 
at its weight. The apparently high weight is a 
result of making the equipment as efficient as 
possible and it is doubtful whether a lighter 
set—using the continuous flow system of opera- 
tion—could be made without sacrificing effi- 
ciency. Should a lighter set be necessary, per- 
haps the best method would be to adopt the 
use of the closed-circuit system. By this means 
the “unused” oxygen exhaled would not be 
wasted and only the relatively small percentage 
of oxygen used would need to be made good, 
Mr. Bourdillon developed a set on these lines 
for use on the recent assault on Mount Everest. 





Television Ship-to-Shore Transmitters 


For the Coronation Review at Spithead 
frequency-modulation V.H.F. radio transmitters 


and receivers, supplied by the General Electric’ 


Company, Ltd., formed the television sound link 
from ship to shore. The transmission was made 
from the aircraft carrier H.M.S. “‘ Eagle ” lying 
next in line to H.M.S. “ Vanguard” and the 
deep sea diving vessel H.M.S. “ Reclaim,” some 
half mile distant. Four transmitters, two in the 
communications room in each vessel, were used 
afloat and four receivers on shore at Portsdown, 
and all were produced at the Coventry radio 
works of the company and designed to meet the 
special needs of outside broadcasting. Each 
unit was complete with an integral a.c. power 
unit for 200/250V, 40/60 c/s input and a terminal 
panel provided underneath to enable external 
connections to be brought to the front. All the 
transmitter and receiving units were fitted with 
independent steel carrying cases, which could be 
bolted together to form a complete unit and 
which were watertight when their lids were closed. 
Another factor making for flexibility in use was 
that the transmitters and receivers could be 
removed from their cases and mounted in a 
standard 19in racking system. 

The transmitters were crystal-controlled to 
operate at a single frequency in the 90 Mc/s band 
and had a carrier power output of 15W. Their 
overall audio response was flat with -3 db. 
from 50 c/s to 15 kc/s and the overall distortion 
was less than 2 per cent from 100 c/s to 15 kc/s 
and not more than 4 per cent at 30c/s, while 
residual noise transmitted was 50 db. down for 
100 per cent modulation. Power consumption 
on “‘ standby ” was about 75W and 170W when 
transmitting. The receivers were single super- 
heterodyne units, each using a crystal-controlled 
local oscillator and operated on a single fre- 
quency in the 90 Mc/s band. Adopting the 1939 
music weighting, a signal noise ratio of 10 db. 
was obtained at 3 microvolts input and 40 per cent 
modulation, while for 300 microvolts input the 
ratio was 50 db. The overall audio distortion 
was less than 2 per cent from 100 c/s to 15 ke/s, 
while the corresponding response was flat within 
+3.db. from 50c/s to 15 kc/s. The power con- 
sumption was about 85W. 





P. AND O. Commopore.—The Peninsular and Oriental 
~ Navigation Company announces that — 
S. W. S. Dickson, who has served with the counter sie 
1914, has been —— as Commodore of the Fleet by 
Captain D. G. Baillie, who also takes over the 
command of Ay, “ Himeieye® 
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Cunard Cargo Liner ‘‘ Pavia ”’ 


Art the beginning of this month the “ Pavia ” 
started her maiden voyage in the Mediterranean 
service of the Cunard Line. She is the first of three 
cargo liners, ordered from the yard of William 
Hamilton and Co., Ltd., Port Glasgow, intended 
for this important branch of the services of the 
Cunard Steamship Company, Ltd. The ship, 
which is designed to carry a deadweight of about 
4400 tons at a service speed of 14 knots, is of 
closed shelter deck design and has a curved 
slightly raked stem, two masts and a single 
funnel to present an attractive profile, The 
length overall is 348ft 3in, the length between 
perpendiculars 320ft, the breadth moulded 
49ft 6in, and the draught 23ft 4in, while the cargo 
capacity is 208,000 cubic feet (grain) or 187,000 
cubic feet (bale). 

The cargo is carried in four holds, two forward 
and two aft of the machinery spaces, and asso- 
ciated *tween deck compartments, which are well 
subdivided to provide for flexibility of loading. 
The derricks which serve the hatches include 
eight of 5 tons capacity, two of 7 tons capacity 
and at the fore end of No. 2 hatch there are 
placed two derricks of 10 tons capacity, and 
a 25-ton heavy derrick. All these derricks are 
operated by cargo winches, thirteen in number, 
which were manufactured by Clarke, Chapman 
and Co., Ltd. The cargo spaces are ventilated 
by both mechanical and natural means. 

There are insulated cargo spaces of 7100 
cubic feet capacity, situated in No. 3 ’tween 
decks, which are cooled by four independent 
cross-current air coolers designed to maintain a 
temperature of 0 deg. Fah. in one compartment 
and 10 deg. Fah. in the others. Cold brine is 
supplied from two evaporators, mounted in an 
insulated room adjacent to the refrigeration 
machinery space. It is circulated by three 
horizontal brine pumps, which have their casings 
and impellers in the evaporator room and 
the electric motors in refrigeration machinery 
room. This is a separate compartment abaft the 
main engine-room and houses the refrigeration 
machinery, supplied by J. and E. Hall, Ltd., 
which consists of two vertical Freon compressors 
driven by 17-5 b.h.p. electrical motors. The 
marine shell and tube pattern condensers have 
the water circulated through the tubes by inde- 
pendent circulating pumps situated in the engine- 
room. Separate insulated provision chambers 
are provided for the ship’s provisions, and are 
cooled by Freon gas grids, the gas being supplied 
by a separate compressor. The insulation of the 
cargo and provision spaces is effected by means 
of Fibreglass which has been lined with sheet 
aluminium. 

David Rowan and Co., Ltd., has supplied and 
installed the main and auxiliary machinery, 
the main propulsion unit consisting of a Rowan- 
Doxford airless injection opposed piston oil 
engine, having four cylinders of 600mm diameter 
by 2320mm combined stroke, and two lever- 
driven scavenge pumps, driving a four-bladed 
bronze propeller. From the engine there 
are also driven pumps for forced lubrication, 
cylinder jacket and piston cooling water and 
sea-water. In addition, there are two inde- 
pendent pumps, both steam driven, one for 
forced lubrication and the other circulat- 
ing cylinder jacket and piston cooling water. 
Two pumps, one steam and one motor-driven, 
and each capable of full duty, supply the 
fresh water for valve cooling. The main engine 
is arranged to operate on diesel oil or heavy 
boiler oil, and centrifugal purifiers are installed 
with connections to both supplies of fuel. 
Starting air for the main engine is provided from 
two reservoirs, each of which has a capacity 
of 110 cubic feet of air at 600 lb per square 
inch. These reservoirs are supplied by two 
air compressors. Steam for the various auxi- 
liary machinery, including the three 45kW, 
220V, d.c. generators, is supplied by two 
horizontal multitubular boilers which have a 
working pressure of 120 Ib per square inch. 
There is also a “‘ Swirly-flo” silencer downflow 
boiler, which utilises the waste heat from main 
engine, exhaust gases to raise steam. The engi- 
neer’s workshop is fully equipped, and for over- 
hauling the main engine an electric crane has 
been installed in the engine-room. The crane 
has a lifting capacity of 6 tons. 
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The British Transport Commission’s 
Report 


cr Friday last, the British Transport Com- 
mission published its fifth annual report, 
which covers the year ended December 31, 1952. 
In it the Commission states that, despite many 
adverse circumstances, its operations last year 
resulted in a surplus of £8,400,000, compared 
with £2,900,000 in 1951. The Commission 
describes last year as a period of unsettlement and 
difficulty, and comments that the Government’s 
transport policy, as outlined in a White Paper 
in May, 1952, brought to a halt a number of 
schemes designed to produce a rationalised 
internal transport system and to realise major 
economies. 

The report records that, during its first five 
years, the Commission earned a working sur- 
plus of £221,300,000, from which there had to 
be deducted central charges for interest and 
administration amounting to £238,800,000, thus 
leaving a deficit for the five years of £17,500,000. 
After adding charges for capital redemption and 
special items amounting to £17,500,000 and 
deducting recoverable expenditure of £3,500,000, 
the adverse balance on net revenue account 
had been reduced by the end of last year to 
£31,500,000. Almost one-half of that amount, 
the report explains, is represented by capital 
redemption. Analysing the adverse tendencies 
which prevented the Commission from earning a 
larger surplus last year, the report states that 
coal and steel costs rose at the beginning of the 
year by an annual equivalent of £7,500,000, 
the Transport Tribunal’s judgment on passenger 
fares allowed about £4,000,000 less annual 
revenue than had been applied for, the increase 
in the fuel tax cost about £5,000,000 a year, and 
the annual yield of the passenger charges scheme 
was further reduced by £1,900,000 as a result 
of the Government’s intervention on fares. 
Nevertheless, with the aid of improving results 
from many parts of its undertaking there was 
still a prospect, in the early autumn of the year 
1952, that the Commission would be able to 
complete the year with the revenue account in 
balance, and might also be able to hold the 
future under reasonable control. It was the 
fresh wave of wages increases which, finally, 
in the last few months of the year, reduced the 
budget of the Commission to a state of dis- 
equilibrium, and as soon as the amount of the 
increases awarded by the various independent 
wages tribunals was known, the Commission 
was bound to seek the only adequate remedy 
available in the circumstances. An increase in 
freight charges and in passenger fares became 
inevitable. 


British RAILWAYS 


In the sections of the report dealing with the 
activities of British Railways, it is stated that the 
shortage of steel last year compelled the rail- 
ways to resort again to the wasteful practice of 
repairing carriages between forty and fifty years 
old in order to accommodate the peak summer 
traffics. Since 1949 the Commission has spent 
almost £600,000 upon such repairs, although 
this has given the old rolling stock an extension 
of life of no more than four years on average. 
Such a course, the report says, is neither satis- 
factory to the public nor to the Commission. 
Similarly, it has been necessary, owing to the 
supply of new wagons falling consistently below 
programme, to patch up condemned wagons. 
These are always liable to fall out of traffic for 
repairs, with serious effect upon operating effi- 
ciency, including train speeds. The only effective 
remedy is higher production of new wagons. 
On British Railways the output of new loco- 
motives in 1952 was 299 compared with 340 in 
1951, of coaching vehicles 1004 compared with 
1923, and of freight and service vehicles, 28,586 
compared with 37,796. 

In a reference to the reorganisation of the 
railways, the Commission recalls its announce- 
ment in 1948 that the organisation then adopted 
as a basis for a unified railway service would be 
reviewed and, if necessary, revised after two or 





three years’ experience. The report records that 
the difficulties of the winter of 1950 delayed this 
examination, but by the end of 1951 the Com- 
mission was ready to move towards a simpler 
form of organisation. While not sacrificing the 
advantages and economies only to be secured 
by central control of certain essential matters, 
further decentralisation by devolution of autho- 
rity to the Regions would follow, combined with 
the development of a road/rail freight service 
under a single commercial management. Pro- 
posals designed to these ends were submitted 
to the Minister of Transport at the end of 1951, 
but, the report says, no consultations with the 
Commission took place upon them and in May, 
1952, the White Paper forecast legislation aimed 
at disposing of the Commission’s road haulage 
services and decentralisation of the railways. 

Dealing with development work, the report 
recalls that since 1948 the Railway Executive 
has been constantly engaged upon automatic 
train control experiments, using the experience 
gained from the apparatus in operation on the 
former G.W.R. and on the London, Tilbury 
and Southend section of the former L.M.S.R. 
It is observed that a number of technical diffi- 
culties prolonged the experiments, but early 
this year large-scale trials of new equipment 
began between New Barnet and Huntingdon 
on the East Coast main line. The adoption of 
the new equipment as standard is still dependent 
upon the results of these trials in actual operating 
conditions and a final decision must be subject 
to the Chief Inspecting Officer of Railways of the 
Ministry of Transport being fully satisfied with 
the tests and the design of the apparatus. The 
extent of a new programme of extension will be 
determined with all relevant considerations in 
mind. The progress made as a result of the 
recent trials has led to a decision to embark 
on a full-scale experiment with fifty-four loco- 
motives. 

Important decisions were taken on future 
forms of motive power on the railways. Starting 
this year, 573 diesel shunting locomotives will 
be built in the next five years ; this, the report 
says, will mean a complete changeover from 
steam to diesel at many important yards. The 
Commission has also approved of expenditure 
of £500,000 upon the construction of a modern 
design of two-car and three-car, diesel-powered 
passenger train sets, to provide fast “* shuttle ” 
services between neighbouring cities and to serve 
secondary lines. 

Another matter mentioned in the report is the 
special campaign which was launched on British 
Railways last year to improve train punctuality. 
During the year 68-3 per cent of express trains 
arrived at destinations on time or not more 
than five minutes late, compared with 59-6 per 
cent in 1951; and 74-8 per cent of the other 
trains arrived exactly on time, compared with 
71-1 per cent in 1951. 


LONDON TRANSPORT 


About London Transport, the report says 
that several important projects which were 
undertaken in the period immediately after the 
end of the war had been substantially completed 
by the end of 1952. In particular, oil buses 
took over the surviving tram services and this 
produced a substantial financial saving in addi- 
tion to other benefits to the travelling public. 
By the end of last year nearly 85 per cent of all 
London Transport double-deck buses were 
post-war vehicles, the Green Line coach fleet 
had been renewed and replacement of the single- 
deck bus fleet had been begun. On the railway 
side, the delivery of new surface and tube line 
rolling stock in 1952 made it possible to increase 
the capacity of peak-hour trains on a number of 
lines. 

There was contraction of traffic in 1952, 
compared with 1951 because of the absence of 
any public event comparable with the Festival 
of Britain in 1951. The number of rides per head 
of population last year fell by 5 per cent to 
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436 and the number of passenger miles travelled 
per head of population fell by 3-8 per cent to 
1202. In total, the number of passenger jour- 
neys originating on the London Transport 
system decreased from 4493 million in 195] 
to 4295 million in 1952, a reduction of 198 
million passengers, or 4-4 per cent. 


Docks AND INLAND WATERWAYS 


Dock works and equipment, estimated to 
cost nearly £3,000,000, were authorised du: ing 
last year, but the report records that delays in 
the delivery of much of the mechanical equip- 
ment, particularly quay cranes, has retarded 
the realisation of substantial economies. The 
financial results of the Commission’s docks 
again show marked improvement, the surplus 
of gross receipts over working expenditure 
having increased from £817,241 in 1951 to 
£2,398,392 last year. 

About inland waterways the report says that 
the policy of improving navigations carrying 
substantial traffic so as to enable full loading 
was continued, with dredging on all the main 
waterway routes, and the provision of bank 
protection in many places, notably on the 
Gloucester and Sharpness Ship Canal, the Grand 
Union Canal (in the London area) and between 
Bingley and Skipton on the Leeds and Liverpool 
canal. Work proceeded on the reconstruction 
of Diglis Basin, Worcester, to accommodate the 
increasing river-borne traffic in petroleum. The 
traffic which passed on the inland waterways 
during the year was 12,442,000 tons, an increase 
of 206,000 tons compared with 1951. 





Steamship ‘‘ World Enterprise ”’ 


Tue “ World Enterprise,” the first of two 
33,000-ton deadweight oil tankers building at 
the Walker naval yard of Vickers-Armstrongs, 
Ltd., for the World Tankers Corporation of 
Monrovia, Liberia, has recently been completed. 
The ship, which has been constructed to conform 
with the rules of both Lloyd’s Register of Ship- 
ping and the American Bureau of Shipping, 
also complies with the regulations of the Ministry 
of Transport and has the following dimensions : 
length overall 663ft, length between perpendi- 
culars 635ft, breadth moulded 86ft, depth 
moulded 45ft 9in and a load draught of about 
34ft Sin. 

Construction is on orthodox principles and 
there are ten triple tanks, with the capacity of 
the wing tanks approximately corresponding to 
that of the centre tank. The main pump- 
room is arranged immediately forward of the 
machinery space. Pumping arrangements for 
the cargo oil consist of three turbine driven 
horizontal centrifugal pumps, each having a 
water capacity of 1000 tons per hour, and two 
150 tons per hour steam-driven vertical stripping 
pumps. In the tanks the piping consists of a 14in 
diameter main and a 6in diameter stripping 
line, while the deck lines are of 12in diameter. 
The anchors and the “ Tayco” cable of 24in 
diameter are handled by an Emerson Walker 
steam windlass and the remainder of the deck 
machinery consists of four Clarke Chapman 
steam winches. Steering of the ship is effected 
by a four-ram electro-hydraulic gear, manu- 
factured by Brown Brothers and Co., Ltd., 
operated by telemotor control from the bridge 
and by mechanical means from the docking 
position. 

Propulsion of the ship is by turbines of Pame- 
trada design built by the Parsons Marine Steam 
Turbine Company, Ltd., driving a single screw 
through double reduction gearing. A normal 
power of 12,500 s.h.p. at 100 r.p.m. of the pro- 
peller is required on service but the machinery 
is capable of continuously developing 13,750 
s.h.p. at 103 r.p.m., and the astern turbine is 
designed to develop 45 per cent of the ahead 
service power at half the service revolutions. 
The main turbines consist of an h.p. and Lp. 
turbine working in series and using steam at 
850 Ib per square inch pressure and a total 
temperature of 850 deg. Fah. The high steam 
temperature involved has called for special 
consideration of the insulation, and plastic 
insulation covered by a hard setting cement has 
been used for lagging the turbines. The all- 
impulse h.p. turbine consists of fifteen single- 
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row stages and the single flow I.p. turbine, which 
consists of twenty-one rows of reaction blading, 
houses the astern turbine, consisting of two 
three-row impulse wheels, all the blading being of 
stainless iron. The closed feed systems were 
supplied by G. and J. Weir, Ltd., and the main 
circulating and other pumps by Drysdale and 
Co., Ltd. Practically all the auxiliary machinery 
is clectrically driven and the electrical require- 
ments of the ship are met by two B.T.H. turbine- 
driven, 500kW alternators. Steam is supplied 
by two Foster Wheeler “ D” oil-fired water- 
tube boilers, fitted with superheaters, desuper- 
heaters and economisers, at 850 lb per square 
inch and 850 deg. Fah. at the superheater outlet. 
Air to the boilers, which were constructed by 
Richardsons Westgarth and Co., Ltd., is supplied 
by Howden’s forced draught fans, while an 
“Axia” annulus fan, fitted in the casing top 
between the outer and inner funnels, discharges 
hot air from the top of the engine and boiler- 
rooms through an annulus surrounding the inner 
funnel. The high velocity of this air is expected 
to assist in lifting the funnel gases clear of the 
decks. A “* Todd ” duplex pumping, heating and 
filtering unit forms the oil burning installation 
and the ventilation of the machinery spaces is 
effected by ** Thermo”’ tank fans. 





A Universal Oil Grooving Machine 


To facilitate the manufacture of a large 
number of phosphor bronze bushes which 
required right and left-hand oil grooves, Trojan, 
Ltd., of Croydon, some time ago found it neces- 
sary to develop an oil grooving machine 
which would cut grooves, quickly and with 
unskilled labour to the required pattern. 
The prototype machine was an adaptation of an 
old lathe and the method evolved proved so 
successful that it was decided to develop it 
further. On this basis a machine has now been 
introduced which will cut any pattern of internal 
or external oil groove, its method of indexing and 
setting being such that it can be used equally 
well for producing components in large or small 
batches to consistently close limits of accuracy. 
The new machine, which is shown in the accom- 
panying illustration, is being distributed for 
Trojan, Ltd., by the Selson Machine Tool 
Company, Ltd., Chase Road, London, N.W.10. 

The machine is built to cut grooves up to 7in 
long, and swings components up to 14in diameter 
over the saddle. Work up to 46in long can be 
accommodated between centres. On it multiple 
oil grooves can be cut continuously without 
stopping to index, by a generating process in 
which variable gearing is used to oscillate the 
tool the desired number of times to one revolu- 
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Work Grooved on 


tion of the component being machined. A 
selection of components showing typical patterns 
of oil grooves which can be cut on the machine 
is to be seen in the second illustration on this 
page. The patterns include multi grooves cut 
singly and continuously, eccentric face grooves, 
straight grooves, grooves on tapered components, 
splines, &c. 

The machine has clean, modern lines, being 
mounted on a substantial cabinet base and 
having all its indexing, control and drive mecha- 
nisms totally enclosed behind large hinged 
covers. The headstock spindle is driven by a 
14 h.p. motor through vee belts and worm gear- 
ing, and by changing the belt pulleys six spindle 
speeds from 49 to 160 r.p.m. are available. The 
spindle incorporates a hand operated multi- 
tooth dog clutch and by disengaging this clutch 
the work chuck or fixture can be indexed to any 
division of twenty-four for spline cutting pur- 
poses. 

The spindle is coupled to the motion crank 
through which the saddle is operated by means 
of change gears which can be selected and fitted 
in accordance with the pattern of grooving 
it is required to cut. The circular motion of 
the crank is converted into a reciprocating 
motion through a crosshead mounted between 
rigid slides. A substantial shaft connects the 
crosshead to the saddle and by changing centre 
of the crosshead in respect to its driving plate 
with reference to a graduated scale the length 
of saddle stroke can be adjusted.. The saddle 
is locked to the reciprocating shaft by a handle 
and its position is maintained by a locking 
collar. A cam placed under the saddle actuates 





Oil Grooving Machine 





Universal Machine 


the cross slide to relieve the tool on either the 
forward or the backward stroke, so that 
either right or left-hand grooves can be cut. 
When it is required to cut grooves on faces 
which are eccentric special cams can readily be 
fitted to replace this relieving cam. 

As already mentioned, the spindle drive is 
through a multi-tooth dog clutch which is used 
for indexing purposes. Indexing is carried out 
by reference to numbered graduations round 
two collars arranged between the main head- 
stock casting and an outboard bearing, behind 
the chuck plate of the spindle. When it is 
required to cut splines or parallel multi grooves 
singly the machine is stopped and upon the 
clutch being disengaged, the spindle can be 
turned by hand until the numerals of the 
spacing required coincide on both diameters. 
When the machine is restarted and the clutch 
engaged, the grooving operation begins as the 
saddle traverses backwards and forwards and 
the tool is fed in by the operator. 

By selecting the appropriate gearing oil 
grooves can be generated in a continuous cut. 
If multi-start helical oil grooves are required in a 
component a simple formula can be used to 
co-relate the spindle speed with the length of 
saddle stroke and saddle traverse rate. In this 
way multi grooves of any number of equal 
spacings and any helix angle or lead within the 
capacity of the machine can be generated in a 
continuous cut without need for intermittent 
spindle indexing. 

Grooves can be cut on work tapered up to an 
included angle of 30 deg. For this class of work 
an appropriate angle control plate is fixed on a 
slide at the rear of the bed, and by its contact 
with the side of this plate the relieving cam roller 
follower on the cross slide moves the slide in 
accordance with the plate angle as the saddle is 
traversed along the bed. 





Tapered Aluminium Sheet and Plate 
for U.S. Air Force 


To meet the demands of the aircraft 
industry for tapered sheet and plate, the Alumi- 
num Company of America began experi- 
mental rolling tests in this field in 1947; and 
under the terms of a lease arrangement with the 
U.S. Air Force Air Material: Command, is now 
installing a 145in four-high reversing mill at its 
Davenport, Iowa, works. This unit has been 
designed and is being built by Hydropress, 
Incorporated, of New York, to permit both the 
hot and cold rolling of tapered aluminium alloy 
sheets and plates within a thickness range of 
3in to 0-032in. It is expected to be in operation 
at the end of this year. Using certain existing 
equipment which has been modified to facilitate 
the rolling of tapered sheets, the company is 
already supplying manufacturers of military 
aircraft with sheets as wide as 72in and varying 
from 0-075in at the heavy end to 0-032in at 
the light end. Tapers ranging from 0-00lin 
to 0:025in per foot on lengths ranging from 26in 
to 310in have been produced. 





894 








Effect of Nitrogen on Blue-Brittleness 
in Steels 


THE term “ blue-brittleness’’ was coined 
about eighty years ago, probably by Sir Nathaniel 
Barnaby of the Admiralty, to express the fact 
that some steels broke quite easily with one blow 
of the hammer after being bent at a “ blue heat ” 
(i.e. at a temperature giving a blue temper colour 
on the steel), whilst others similarly treated could 
be bent backwards and forwards through angles 
of 45 deg. before breaking. There are at least 
two aspects of blue-brittleness, viz., brittleness 
at raised temperature shown by decreased 
ductility accompanied by increased tensile 


strength as compared with the values at room 
temperature, and brittleness at atmospheric 
raised 


temperature due to deformation at 
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no influence on strain-age-embrittlement, though 
it reduced the impact figure of the normalised 
steels, but that nitrogen increased the embrittle- 
ment ; while, with constant nitrogen, an increase 
in carbon produced a slight reduction in the 
susceptibility of the steel to ageing. This view 
has not found universal acceptance. Many have 
thought that the influence of nitrogen has been 
exaggerated and that there are other con- 
tributory causes ; but further confirmation of the 
importance of the effect of nitrogen content comes 
from Japan. 

In a paper on the “* Effect of Nitrogen on Blue- 
Brittleness in Steels,” Y. Imai and T. Ishizaki*® 
describe the results of tensile tests at raised 
temperatures, carried out at a constant speed on 
forged and normalised steels which had been 
prepared in a high-frequency furnace, nitrogen 

having been added as 


CaCN,. In later tests 

\. ‘ ." aluminium or titanium 
Mn 1-2 was added as a denitrid- 

a ing agent. Tensile tests 


only were employed as 
a measure of susceptib- 
ility to blue-brittleness. 
These authors found 
that blue-brittleness was 
closely related to nitro- 
gen content and was not 
observable in steels free 
from nitrogen. In pure 
iron, the blue-brittleness 
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temperature or to deformation at atmospheric 
temperature followed by heating at a raised 
temperature, for example, 200 deg. Cent. The 
connection between the two was clearly pointed 
out by E. Maurer and R. Mailander.' Steels 
which show the greatest strain-age-hardening 
usually show, when tested at 200 deg. Cent., the 
greatest increase in tensile strength. Some years 
previously, F. Fettweis? had pointed out the 
importance of the time factor in the determination 
of the temperature at which a steel shows its 
maximum tensile strength and its minimum 
ductility. The temperature will depend on speed 
and mode of deformation. For example, the 
tensile strength of a mild steel may be at a 
maximum at 180 deg. Cent. in a slow tensile 
test, but at 350 deg. Cent. if the test is very rapid : 
and the temperature need not be the same for 
maximum tensile strength as for minimum elonga- 
tion or for minimum reduction of area. In an 
impact test the temperature at which the energy 
absorbed is a minimum will depend not only on 
the striking velocity, but on the form of the notch. 
For an unnotched specimen it may occur at 
250 deg. Cent., whilst the standard V-notch test 
piece might show a minimum at 500 deg. Cent. 
on account of the more rapid rise in stress at the 
notch. Thus the “ blue heat” properties of the 
steel are not associated with a rigidly fixed 
temperature, but occur over a range which 
depends on the composition of the steel and on 
the manner and rate of deformation. 

One of the first to investigate the “* blue heat ”’ 
phenomena of steel was Mr. C. E. Stromeyer,* 
who, about forty-five years ago, expressed the 
opinion that nitrogen and phosphorus were the 
principal agents producing blue-brittleness, nitro- 
gen being about five times as potent as phos- 
phorus. Much later, W. Eilender, H. Cornelius 
and P. Menzen‘ studied the tensile properties of 
normalised mild steel at raised temperatures and 
concluded that nitrogen was the chief cause of the 
increase in tensile strength of iron and mild 
steel in the blue-brittle range, and that its 
influence was exerted through the precipitation 
of nitride. In coming to this conclusion they 
linked their explanation of the phenomenon with 
that proposed by W. Eilender, H. Cornelius and 
H. Knuppel® for strain-age embrittlement. In 
this connection they had found that oxygen had 









Nitrogen Content in 0-001 Per Cent 


Figs. 1 to 3—Effect of Nitrogen on Percentage Increase in Tensile Strength 
and Decrease in Elongation and Reduction of Area in the Blue-Brittle 


L J 
20 3 640 rose rapidly with the 
nitrogen content up to 
0-008 per cent and then 
comparatively slowly 
(Fig. 1). In the presence 
of carbon this rapid 
rise occurred within a 
narrower range of nitrogen contents (Fig. 2). 
These diagrams show the greatest increase of 
tensile strength or decrease of elongation and 
reduction of area as a percentage of the values at 
room temperature. Blue-brittleness began to 
appear at about 70 deg. Cent. and the maximum 
point of the tensile strength curve against tem- 
perature moved towards the higher temperature 
side as the nitrogen content increased. Blue- 
brittleness as measured by maximum change in 
elongation appeared at lower temperatures than 
when measured by maximum change in tensile 
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Fig. 4—Tensile Strength, Elongation and Reduction of 
Area of Steel Containing Carbon 0-38, Silicon 
0-28, Manganese 0-45, and Nitrogen 0-018 Per 
Cent at Raised Temperatures 


strength or reduction of area (Fig. 4.) When the 
steels were denitrided by aluminium or titanium 
the indications of blue-brittleness disappeared. 
Titanium was a more effective denitriding agent 
than aluminium. Blue-brittleness was reduced 
by the presence of over 1 per cent of manganese, 
but it clearly appeared again with increase in 
nitrogen content (Fig. 3) and its beginning point 
moved towards the low temperature side. This 
would appear to indicate that the high-manganese 
carbon steels are less susceptible to strain-age- 
embrittlement than those of low manganese 
content. In this paper, however, only tensile 
tests were employed as a measure of susceptibility 
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to blue-brittleness ; the other aspect—deforma- 
tion followed by ageing—was not explored. 
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Activity of Fresh Metal Surfaces 


In 1949, J. Kramer found that when freshly 
abraded metal specimens were exposed t : 
modified form of Geiger counter, a defi; 
count could be obtained. Although explanati as 
differ, several observers have confirmed tha‘ a 
freshly abraded metal surface is a potential 
source of free electrons. Kramer found that the 
maximum effect was always associated with a 
freshly exposed surface. The activity of the 
newly exposed surface decreased with time. 
Investigators recalled the fact that as long ago 
as 1897, W. J. Russell discovered that freshly 
abraded surfaces of certain metals could produce 
an image on a photographic plate. In papers 
published between 1897 and 1908 Russell 
showed that the activity of these surfaces 
decreased with time, but was enhanced by a rise 
in temperature. He showed that the image on 
the photographic plate was caused by a gas, and 
also found that extremely small quantities of 
hydrogen peroxide vapour acted in a similar 
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Fig. 1\—Production of Hydrogen Peroxide at Freshly 
Cut Surfaces of Zinc (Grunberg) 


way. During a study of fluids used in lubrication 
and metal cutting, M. C. Shaw observed in 
1948 that certain organic compounds react 
vigorously with the metal as it is cut, although 
these compounds are relatively inert to the metal 
in bulk. He attributed this effect to the high 
temperatures and pressures induced at the tool 
face, and called the phenomenon “ mechanical 
activation.” It might, however, just as well be 
another manifestation of the activity of a newly 
cut surface. Electrons originating from such a 
surface might initiate reactions involving free 
radicals and with water in the presence of oxygen 
lead to the formation of hydrogen peroxide. 

In the course of the investigation of surface 
activity in relation to lubrication and other 
problems at the Mechanical Engineering Research 
Department of the D.S.LR., L. Grunberg* has 
proved the formation of hydrogen peroxide from 
water and oxygen at a freshly exposed metal 
surface, and has confirmed most of the results 
of previous work on the Russell effect, including 
its inhibition by the interposition of copper 
filings which would serve to decompose any 


- hydrogen peroxide formed. Metals were cut 


under | litre of water containing oxygen and the 
amount of hydrogen peroxide formed was deter- 
mined. Under similar conditions in which 
450 standard cuts were made in one hour, zinc, 
aluminium, magnesium and nickel each produced 
about 3mg of hydrogen peroxide. With zinc, 
more hydrogen peroxide was produced per cent 
in the early stages of the experiment, as shown in 
Fig. 1. After an inifial rapid rise, the concentra- 
tion of hydrogen peroxide increased linearly 
with the number of cuts. Decomposition of the 
hydrogen peroxide took place at a rate which 
reduced its concentration to half its value in 
seventeen hours. During cutting, considerable 


+ * Proceedings Phys. Soc., March 1, 1953, 53, Vol. 66} 66 B, page. 153. 
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quantities of hydroxides became suspended in 
the solution. The initial rapid rate was due to the 
exposure, by dissolution of zinc hydroxide, of a 
larger area of metal than corresponded to the 
number of cuts. The use of a saturated solution 
of zinc oxide instead of water reduced the amount 
of hydrogen peroxide formed, thus : 


Amount of Hydrogen Peroxide Formed (mg) 
In water saturated 


In water with zinc oxide 
In 50 cuts pie We tide EPS Bae bho 0-85 
re 9 eres Sere oe 1-02 


The retarding influence of zinc oxide was con- 
firmed by removing a certain volume of solution 
after 150 or 300 cuts and replacing it by fresh 
water. Starting with 1 litre, the final concentra- 
tion of hydrogen peroxide after 450 cuts, when 
no exchange was made, was 2-8mg/l. When 
200ml water replaced 200ml solution after 150 
cuts, the final concentration was 3-49mg/I, and 
when the exchange was made after 300 cuts, the 
final concentration reached 3-92mg/l. That 
most, but not all, of the hydrogen peroxide was 
formed at the actual time of cutting was shown 
by the fact that 350 cuts under water produced 
2:45mg, whereas when 350 cuts were made in 
air and the chips immediately immersed in water 
the yield was 1-52mg. 

The freshly cut surface of iron yielded ferric 
ions. The cutting of copper in a solution con- 
taining ferrous ions yielded ferric ions. The 
amount of ferric ions produced seemed to depend 
on the quantity of oxygen available in the solu- 
tion ; but in the presence of oxygenated water, 
copper gave only very little hydrogen peroxide. 
This recalls its similar behaviour in the Russell 
effect. 

There can be little doubt that the same form 
of electron transfer is the basis of the Kramer, 
Russell and Shaw effects, and that the activity 
of freshly exposed metal surfaces may affect the 
interpretation of many problems of metal 
cutting, abrasion and lubrication. 


Red-Shortness Due to Sulphur in Steel 


Memeers of the Ferro-Alloy Research Branch 
of the United States Bureau of Mines* have 
published the first of a series of measurements of 
hot forgeability and physical properties of iron- 
carbon alloys to which additions of various 
alloying elements have been made. The first 
element to be investigated was sulphur, though 
it has, of course, long been known that sulphur- 
bearing manganese-free steels exhibit hot-short- 
ness and that the presence of manganese improves 
their hot-working properties. 

The steels were made from sponge iron and 
were melted and refined in a basic-lined direct 
arc furnace. They were hot-forged and swaged 
to rods lin in diameter. There were sixty-five in 
all, containing carbon varying from 0-02 per 
cent to 0-37 per cent and sulphur from 0-002 per 
cent to 0-032 per cent, with low percentages of 
other elements, viz., phosphorus, under 0-001 to 
0-004, manganese 0-001 to 0-004, and silicon 
under 0-001 to 0-004 with one exception. Hot- 
twisting tests were made on gin diameter rods 
at temperatures between 850 deg. and 1100 deg. 
Cent. The main conclusions were that manganese- 
free iron-carbon alloys with more than 0-017 per 
cent sulphur could not be hot-forged, that alloys 
with more than 0-010 per cent sulphur possess 
very poor hot-working properties and that as the 
sulphur decreases below 0-009 per cent the hot- 
working properties improve. Manganese-free 
alloys containing 0-002 per cent of sulphur were 
said to exhibit excellent hot-working properties. 
Mechanical properties of these iron-carbon- 
sulphur alloys showed some unaccountable 
variations, but the carbon content exerted the 
principal influence. 

It was anticipated that if no sulphur were 
present there would be no red-shortness, but this 
was hardly proved by these experiments, since 
only one of the steels tested contained as little 
as 0-002 per cent sulphur and this, a 0-23 per 
cent carbon steel, is shown as containing 0-115 
per cent silicon. Oxygen contents are not given, 
though several steels in the series were de- 
oxidised with aluminium. 

It is of interest to compare the conclusions 
arrived at in this paper with those resulting from 





* C. T. Anderson, R. W. Kimball and F. R. Cattoir : “ Effect 
of Various*Elements on the Hot-Working Characteristics of Iron- 
Carbon Alloys,” Journal of Metals, April, 1953, page 525. 
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work at the United States Bureau of Standards, 
thirty years ago.t It was then found that in 
order to avoid red-shortness in iron not more 
than 0-01 per cent of sulphur should be present. 
Oxygen in amounts up to 0:20 per cent did not 
cause red-shortness in pure iron if the sulphur 
was below 0:01 per cent. On the other hand, 
E. W. Fellt, who, from forging tests at 1100 deg. 
to 1200 deg. Cent., placed the lower limit of 
sulphur causing red-shortness in pure iron at 
0-02 per cent, concluded that oxygen accentuated 
the effect of sulphur, since, in general, the speci- 
mens forged badly when the oxygen was 0:05 per 
cent or over, even with quite low percentages of 
sulphur. This is apart from the effect noted at 
the Bureau of Standards that the presence of any 
considerable amount of oxygen in the iron 
tended to reduce the efficiency of manganese in 
preventing red-shortness, since Fell’s iron was 
very low in manganese. 

The general effect of sulphur on the red-short- 
ness of iron is well established, but there still 
seems to be some doubt as to whether its effect in 
iron of high purity is influenced by oxygen 
content. 


“* Electroless ’’ Nickel Plating 


IN 1946-47, A. Brenner and G. Riddell, of the 
U.S. National Bureau of Standards, published 
details of an entirely new nickel plating process.§ 
Because it made use of an ordinary chemical 
reaction rather than electrolytic action, they 
called it “electroless” nickel plating. The 
process depends on the reduction of a nickel salt 
in a heated solution by hypophosphites, a 
reaction which has been known for over a 
hundred years and which normally results in the 
production of “* black nickel’? powder. It was 
also known that the reaction was catalysed by 
various metals, and what Brenner and Riddell 
did was to control the composition and tempera- 
ture of the solution so that spontaneous reduction 
was inhibited and only the catalytic reaction 
occurred. In this way they were able to plate out 
the nickel in an adherent form on any metal 
which acted as a catalyst. 

Despite the saving in electrical equipment, the 
new process was costly and for some years it 
seemed unlikely that the method would find any 
wide commercial application, but recently 
interest in the process has revived. An article 
by J. B. Campbell|| summarises the present 
position, describing how it is being developed 
for several important commercial applications 
(particularly in a modification known as the 
** Kanigen ” process by the General American 
Transportation Corporation) and how its possi- 
bilities for the future are being investigated. 
Actually the so-called nickel plate is a nickel- 
phosphorus alloy containing 93 per cent to 95 per 
cent of nickel, phosphide being present in con- 
siderable quantity. Adhesion on to steel of the 
original electroless nickel was not so good as that 
of electrodeposited nickel, but this defect is said 
to have been overcome by the “ Kanigen” 
process. Very thin uniform deposits can be 
obtained, giving better corrosion resistance than 
electrodeposits of the same thickness, owing to 
the absence of porosity. The coatings produced 
by the “‘electroless” process also have good wear- 
resisting properties. They are harder than the 
usual nickel electrodeposits and their hardness 
can be increased by heat-treatment at about 
400 deg. Cent., possibly owing to precipitation 
hardening. Hardness of 800 Vickers can be 
obtained, but values which exceed 450 Vickers 
are accompanied by considerable brittleness. 
Treatments above 600 deg. Cent. lower the room 
temperature hardness and tend to increase 
ductility, but full softening is only obtained by 
heating to 800 deg. Cent. 

The relatively high price of hypophosphites 
has been an important economic obstacle to the 
development of the “electroless” process. Until it 
can be made less expensive its use will be con- 
fined to large and irregular parts and to those 
whose metallic surface shows a contour which 
nga ig RSs PE. Bel 
Stan 1924, Technologic Paper No. 261. 

t E. W. Fell: * Investigations on the Influence of Oxygen 
and Sulphur on the Forgeability, Red-Shortness and Other 
Properties of Pure Iron,’ Archiv fiir das Eisenhiittenwesen, 
, 1931, Vol. 4, page 393. 

. National Bureau of Standards, Journal of Research, 
1946, Vol. 37, Page 31; 1947, Vol. 39, page 385; Tue 
ENGINEER, March 26, 1948, page 304. 

| Materials and Methods, May, 1953, page 96. 
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is completely beyond the throwing power of an 
electroplating bath. The ability to obtain a corre- 
sponding degree of protection of the basis metal 
with coatings of much less minimum thickness 
may prove to be an economic advantage. As a 
lining for tank cars carrying corrosive chemicals 
the new “ Kanigen”’ nickel plate is expected by 
its developers to be cheaper than, and to outlast, 
the baked-on enamel previously used. Experi- 
ments are in hand to provide a nickel coating on 
plastics by this method, though difficulties arise 
from the softening of the most common thermo- 
plastics at the temperature employed in the 
plating bath, and from the necessity for a pre- 
liminary sensitising of the surface which is not 
necessarily catalytic to the chemical reaction. 
Copper and brass are also non-catalytic to the 
process and must either be first dipped in a 
solution of a catalytic metal (such as palladium) 
or be in contact with a catalytic or electro- 
negative metal, such as steel or aluminium while 
immersed until plating out begins. This contact 
technique is also used to start plating out on 
semi-conductors, such as graphite and silicon 
carbide. 

Some details of the modified processes, with 
the names of the American companies developing 
them, are given in the article, but the composition 
of the bath used in the “‘ Kanigen ”’ process is not 
disclosed. Though based on the work of 
Brenner and Riddell, it is claimed to represent a 
marked advance in practicality. 


British Coinage 

IN a monograph issued by the Royal Institute 
of Chemistry, Mr. W. A. C. Newman, Chemist 
and Assayer, The Royal Mint, gives an account 
of the history and technology of British coinage.* 
Coining operations, including melting, rolling, 
cutting of blanks, striking or pressing, &c., are 
described in detail, and the importance of design 
in relation to flow of metal is discussed. Metal- 
lurgical aspects of the process are given full 
consideration and methods of assaying and of 
the preservation of the standard and integrity 
of the coinage are clearly described. A section 
is devoted to alloys used for coinage and to the 
changes in composition of coinage alloys during 
recent years. It is clear that in the choice of an 
alloy metallurgical considerations cannot always 
be paramount. 

Anyone interested in coinage will appreciate 
the historical information and technical data 
conveyed so concisely in this interesting mono- 
graph by an author who still retains, in one of 
his capacities, the title of Queen’s Master 
Assayer. It is appropriately issued in commemo- 
ration of the Coronation. 





Short Notices 


Prestressed Concrete. By Y. Guyon. Edited 
by W. M. Johns. London: Contractors Record 
and Municipal Engineering, Lennox House, 
Norfolk Street, W.C.2. Price 70s.—A review of 
Monsieur Guyon’s volume Beton Precontraint will 
be found in our issue of May 23, 1952. The 
present volume is an English translation, so that 
our previous review should apply to it as well. It 
is pointed out, however, that the volume is a free 
translation, the main object of which has been to 
put the author’s point of view and argument 
rather than his personality. Minor changes and 
additions have been made, such as the use of 
British dimensions for the worked examples. 


Wells and Boreholes for Water Supply. By 
J. E. Dumbleton, M.LC.E. London: The 
Technical Press, Ltd., Gloucester Road, Kings- 
ton Hill, Surrey. Price 17s. 6d.—This book was 
first published in 1925, and has now been 
amended, it is pointed out, only as necessary to 
include recent developments. Its various 
chapters cover a historical introduction, notes on 
the theory of springs and the yield of wells, 
descriptions of constructional methods, boring 
rigs and plant such as borehole pumps, and notes 
on some actual examples of wells and borings for 
water supply. There are also chapters on the 
properties of water, as they relate to this subject, 
and on water analysis and purification. 





* British Coinage by W. A. C. Newman. The Royal Institute 
of Chemistry, 30, Russel! Square, London, W.C.1. 
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SWAN SONG OF THE IRON AND STEEL 
CORPORATION 

The Iron and Steel Corporation became 
responsible for 298 companies employing 
nearly 300,000 people and representing an 
annual turnover of about £500 million on 
February 15, 1951. From the beginning its 
length of tenure of control of the iron and 
steel industry could be seen to be uncertain. 
It depended, at that time, upon how long 
the existing Labour Government could 
maintain itself in office with its very slender 
majority in Parliament and upon the result 
of the General Election which would follow 
its resignation. Indeed, to very many people 
it seemed an irresponsible action of that 
Government to have proceeded to implement 
the Iron and Steel Act until such time as an 
election had given more convincing proof 
than had the last, as to which party the 
country favoured. Now, that convincing 
proof having been given by a subsequent 
election, the iron and steel industry is to be 
returned to private enterprise and a method 
different from that of nationalisation is to 
be adopted to ensure that it conducts its 
operations in the national interest. Thus, 
the annual report of the Corporation for the 
year ended September 30, 1952 (which 
actually contains many statistics reaching 
into 1953) has the double distinction of 
being both the first report to relate to a full 
financial year and the last the Corporation i is 
likely to issue. It is pleasant in writing 
valedictory words to be able to remark also 
that the report reveals a very satisfactory 
state of affairs. The profits for the year were 
substantial, output was rising and new plant 
was coming into operation. However pro- 
foundly the reader of the report may have 
disagreed with the political policy as the 
consequence of which the Corporation was 
set up, he cannot but admit the claim of Sir 
John Green, chairman of the Corporation, 
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that the industry is being handed back to 
private enterprise in better shape than when 
it was taken over. 

That the last words of the previous para- 
graph can be written amounts to a tribute 
to the good sense and good temper of the 
British people. For though as between the 
Corporation and the British Iron and Steel 
Federation, as between workers and executives, 
and as between many individuals there has 
been profound and utter disagreement about 
the policy that brought the Corporation into 
being, the attitude of all, and not least of that 
Corporation set up, against the wishes of 
the Federation and firms, to control them, 
has been that the interests of the industry 
are of far greater importance than those of 
politicians or individuals, the Corporation 
or the Federation. Financially, “ unscramb- 
ling the omelette ” may prove a tricky opera- 
tion even though the profitability of the 
industry may ease the situation ; but, pro- 
ductively, the industry has come to no harm 
whatever by its temporary experience of 
nationalisation. Moreover, if only because 
the Corporation took the line that boards of 
directors of individual companies should 
carry the responsibility of boards and not 
expect the Corporation to make decisions 
for them, the relationship between companies 
and the central body has been not one of 
enmity and resentment, but in fact of cor- 
diality. The Labour party now threatens 
that if and when it is again returned to power 
it will renationalise the iron and steel 
industry. It is greatly to be hoped that under 
those circumstances it will do nothing of the 
kind. For the fund even of British tolerant 
good temper is not inexhaustible. Were a 
new Corporation to be set up a few years 
hence to control the industry, tolerance 
might well fail, the paramount importance 
of the interests of the industry might be 
forgotten, and the cordiality which has, on 
the whole, been characteristic of the relation- 
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ship of Corporation and firms might no 
longer exist. Peace from politics is what the 
industry now requires, a peace that the newly 
appointed Iron and Steel Board can confer 
upon it to get on with that job already wel 
begun of modernising its equipment and 
extending its capacity. 

In a short while private control of the 
industry, under the supervision of the Iron 
and Steel Board, will supersede the central 
control of the Corporation. But the work 
of the Corporation will still prove valuable, 
particularly that part concerned with plans for 
the future. It may be that the Corporation 
—and, for that matter, the Federation, too— 
will be criticised in some quarters for failing 
to plan far enough ahead and for permitting 
study of the problems of the location o! the 
steel industry almost to lapse. For, as js 
revealed in this report, the Corporation, 
which had (and still has until its life ends) a 
special responsibility for planning, has only 
reviewed in detail the way in which develop. 
ment should move up to 1957. It has come 
to the conclusion that an output of 20,000,000 
tons of crude steel a year by that time would 
be a satisfactory figure and that to attain it 
further developments costing some £250 
million will be necessary. Those develop- 
ments, however, will be concentrated upon 
bringing about a better balance between the 
different stages of production, will be con- 
centrated largely on building coke ovens, 
ore preparation plant, blast-furnaces and 
finishing mills, and will, for that reason, be 
undertaken at existing works. The Corpora- 
tion holds that only when that work is 
nearing completion will it be necessary to 
consider afresh the location of new works. 
It may be suggested by critics that the Cor- 
poration is unduly timid ; that it ought to 
plan for more years ahead than a mere four 
or five, and that the location of new plant 
should be decided now. Yet, for our part, 
we doubt the value of making such long-term 
plans. For the estimation of demand 
becomes increasingly uncertain the greater 
the distance ahead it is attempted, and the 
economic location of new works is influenced 
by many variable factors, some of which, 
such, for example, as the movement of prices 
of scrap and imported ore, are scarcely 
calculable dependent, as they are, on world 
demand and supply. Wisdom suggests that 
the Corporation should look little further 
ahead than the time required to extend 
capacity if work is put in hand at once; and 
that the plan resulting from such limited 
foresight should be constantly reviewed in 
the light of the trend events are taking. It is, 
no doubt, true that there is strong opposition 
within the industry, from workers as well as 
from managements, to the closing down 
of ill-sited works and their replacement by 
more efficient capacity on green-field sites 
elsewhere. But if the new Iron and Steel 
Board can ensure in the future the 
existence of true competition between 
privately owned firms, economic forces will 
come into play to demonstrate forcibly the 
advisability of changes that can at present 
only be argued to be advisable. In short, 
we do not think the Corporation is open 
to much blame upon such changes, and that, 
though its demise cannot be but welcomed, 
the work it has done in its short life has 
benefited rather than impoverished the 
industry. 
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REPORT OF THE TRANSPORT 
COMMISSION 

There is no suggestion of a swan song 
about the fifth annual report of the British 
Transport Commission which appeared at 
about the same time as the report of the 
Iron and Steel Corporation reviewed in 
the previous article. But that report does 
bear very strong witness to the disturbing 
effect upon the Commission and its Executives 
of the Government’s decision to introduce 
during the year under review, 1952, the 
new Transport Bill which has since become 
an Act. For under the terms of that Act 
the work of the Commission is going to be 
heavily affected and in anticipation numerous 
activities planned for 1952 needed to be 
modified and a number of plans already 
fully drawn up for making economies and 
improvements had to be held wholly in 
abeyance. The main interest in reading the 
report, indeed, is to be found in studying 
in what degree the work of the Commission 
will be affected by the passing of the Act. 
It is, of course, a natural consequence of 
the source of the information that the 
reader becomes more conscious of what is 
going to be lost than of any gains that may 
be expected. For the Commission is the 
loser under the terms of the Act. Its road 
activities will be heavily reduced, many of 
its plans for railways upset, and its hopes of 
co-ordinating road and rail transport almost 
wholly doomed. Nor is it relevant, in its 
annual report, for the Commission to make 
any reference to advantages that may follow 
for bodies, such as independent road haulage 
operators, benefiting by the break up of the 
Road Executive or as a consequence of the 
new road-rail competition to be created ; 
nor in a report confined to the year 1952, 
can anything be said about the duty laid 
upon the Commission to work out a system 
for decentralising the railways under the 
new Transport Act. In fact, the loss upon 
the ‘“‘swings’’ can be clearly discerned, 
the gain on the “roundabouts” gets no 
mention. 

But it is clear enough from the report 
that the particular means chosen under the 
new Act of denationalising long-distance 
road haulage is inevitably going to lead to 
certain losses in efficiency and that unless 
great care is taken decentralisation of the 
railways will prove less advantageous than 
its protagonists expect. In particular, the 
unwisdom, once having brought so many 
road haulage vehicles under a single control, 
of breaking up that organisation is revealed. 
There is, indeed, much that could be and 
continues to be open to criticism in the opera- 
tion of British Road Services. But, as the 
report makes clear, 1952 was the first year 
during which the Executive was free from 
the difficult administrative business of taking 
over vehicles from private industry and 
could really begin to concentrate its atten- 
tion upon making its services more efficient 
rather than solely upon unifying them. 
Even so, inability to proceed at all rapidly 
with the erection of modern workshops and 
garages for the fleet of vehicles, owing to the 
difficulty of obtaining licences and limitations 
of capital expenditure and materials, later 
complicated by the decision of the Govern- 
ment to introduce a new policy, first ham- 
pered and then stopped progress upon 
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schemes that would certainly have made the 
operation of road haulage less costly. 
Some economies were introduced. For in 
1952 the number of driving staff for 100 
tons of goods carried at 1-17 in the month 
of December compares with a corresponding 
figure of 1-44 in the same month of 1948. 
However, too much weight should not, 
perhaps, be given to a comparison likely to 
be heavily influenced by the nature of the 
loads carried and the average distances 
they were hauled. Furthermore, it is obvious 
that certain schemes the Commission was 
actively developing for the economic car- 
riage, jointly by the Road and Rail Executives 
of long distance loads, partly by road and 
partly by rail, are likely to come to nought, 
and that co-ordination of road transport 
in the docks and co-operation with air 
transport concerns must become less easy 
when the Road Executive goes out of 
existence. Upon the other side of the 
account it is made clear in some small 
paragraphs in the report that the Road 
Haulage Executive was encountering diffi- 
culties in maintaining its monopoly of long- 
distance transport that might well have been 
foreseen to be inevitable when that monopoly 
was created. An increasing number of 
independent operators appears to be ignor- 
ing the 25-mile radius restriction and price 
cutting is not unknown. Nor does it seem 
to us at all simple for the Executive, except 
at considerable and possibly unjustifiable 
expense, to detect and prosecute offenders. 
In short the report reinforces the opinion 
that we consistently expressed during dis- 
cussions of the new Transport Bill that 
the nationalised road haulage fleet should 
not be broken up but that its mono- 
poly should be ended. If that had been the 
policy adopted under the new Act the 
plans of the Transport Commission for 
improving the economy and efficiency of its 
road services would not have been inter- 
rupted and a test would have become possible 
of the relative advantages of nationalised and 
independent road transport. 

Not very much can be said about the 
activities of the Railway Executive. After 
putting a great deal of thought and effort 
into the development of the unified scheme, 
not excluding the planning of an increasing 
degree of regional decentralisation, the 
Executive now finds its plans thrown into 
confusion by the requirements of the new 
Transport Act that a more extensive scheme 
of decentralisation shall be worked out 
and that the Executive itself shall pass away. 
In some phases of operation and in their 
dealings with industry and the public the 
Executive and its Regions have been open to 
criticism. But on the technical side there 
can surely be no doubt about the energy 
that has been displayed nor of the advan- 
tages that have accrued from unification. 
As a figure illustrative of improving efficiency 
net ton-miles per total engine hour has 
shown a steady rise to a figure of 605, which 
compares with a corresponding pre-war figure 
of 461. Experiments initiated by the pre- 
existing groups in the use of forms of motive 
power other than steam locomotives have 
been pressed forward and have benefited from 
the freedom to operate experimental loco- 
motives anywhere on the system. Nor can 
anyone seriously doubt that the reduction 
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of the large number of locomotive types in 
service that is being brought about is proving 
beneficial or that much of the standardisation 
of equipment over all the regions is bringing 
economies. True, the services provided by 
British Railways in speed, modernity and 
comfort fall short of pre-war standards. 
But those shortcomings are not to be laid 
at the door of railway engineers. Limi- 
tations of capital expenditure imposed by 
the Government, shortage of materials and, 
so far as maintenance of the track is con- 
cerned, difficulties in securing labour, have 
held back the speed of improvement, and 
even necessitated the false economy of 
repairing and keeping in service out-of-date 
rolling stock. If insistence upon decentrali- 
sation of the Regions is carried too far it 
would be easy to lose a great deal in tech- 
nical efficiency. Would it not have been 
better to allow the relationship between the 
Executive and the Regions to evolve under 
the pressure of public criticism rather than 
to force upon the railways before they had 
settled down to a new unity a change in 
organisation of doubtful value ? There is 
much that is good in the new Transport 
Act. But it is a pity that those who formu- 
lated its underlying conception of destroying 
a monopoly and creating competition could 
find no other way of doing so than by a 
profound disturbance of the work of the 
Commission and its Executives. 





Obituary 


DR. ROBERT SULZER 


WE have learned with deep regret of the 
death of Dr. Robert Sulzer, which occurred, 
suddenly,. in his office in Winterthur, 
Switzerland, on Friday last, June 19th. He 
was eighty years of age. Dr. Sulzer’s dis- 
tinguished engineering career was spent with 
the firm of Sulzer Brothers, Ltd., Winterthur, 
of which for many years he was the managing 
director. Up to the time of his death he con- 
tinued to serve on the board of the company. 


THOMAS CARTER 


WE record with regret the death of Mr. 
Thomas Carter, of “* Dene View,” Heaton 
Road, Newcastle upon Tyne. Mr. Carter, 
who was seventy-six, was particularly well 
known in engineering circles in the North- 
East. He was born at Berwick-on-Tweed 
and was educated at George Watson’s College 
and at the Heriot Watt College, Edinburgh. 
Subsequently, he continued his studies for a 
time in Germany. Mr. Carter began his 
engineering career with J. H. Holmes and 
Co., Ltd., Newcastle upon Tyne, and was in 
due course appointed chief engineer of that 
firm. About twenty-five years ago he 
relinquished that appointment to join A. 
Reyrolle and Co., Ltd., Hebburn, with whom 
he was engaged as a consultant up till the 
time of his death. Mr. Carter was a member 
of the Institution of Civil Engineers and a 
member of the Institution of Electrical 
Engineers. This latter Institution he served 
for more than fifty years, having been a 
member of its council and chairman and 
honorary treasurer of the North-Eastern 
Centre. In addition, Mr. Carter had served 
on several committees of BEAMA, the Elec- 
trical Research Association, and the British 
Standards Institution. He was also a Fellow 
of the American Institute of Electrical 
Engineers. 
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Commonsense in Applied Mechanics 


By PROFESSOR W. A. TUPLIN, D.Sc., M.I-Mech.E. 


NGINEERING design raises many tech- 
nical questions to which textbooks 
give no direct answers. This is not solely 
because textbooks seek to expound prin- 
ciples rather than to solve design problems 
but also because the conditions of some 
problems are either not covered by any 
text-book analysis or the available analysis 
is so formidable in appearance that no 
designer could justify the time required to 
understand it. In those circumstances the 
engineer is likely to seek guidance by apply- 
ing the more elementary principles that he 
does understand or (often equally success- 
fully) makes a considered guess. This article 
contains a few examples in which first 
principles applied to problems right outside 
their rigorous scope lead to solutions of 
adequate accuracy for practical purposes. 
Typical “first principles” in this con- 
nection are the simple propositions of Euclid, 
the geometry of chord and tangent of a 
circular arc, Newton’s laws of motion, and 
the simple relations between stress and 
strain in tension, compression, bending and 
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twisting. The algebraic expansions of 
(1+.x)", sin x and cos x where x is small 
are also of wide utility in developing simple 
approximate formule. 

In Fig. 1 AC is the tangent at A to a 
circular arc of which the straight line AB 
is a chord. 

If r is the radius of the arc, 

CA*=CB, CB’, 

or 

?=h(2r—h) 
whence 
er 

r= ah” 
and if ¢ is small compared with r, 

Fi 
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In Fig. 2 two circular arcs of radii r, 
and rz lie on opposite sides of a common 
tangent AA’(=1). 

The distance between the centres of the 
arcs is :-— 
4/[(Vertical displacement)* ‘ 

+(horizontal displacement)*] 


=VJf(ntryP+e) 





(2) 
The separation of the arcs is BB’ and this 
is equal to 
Viritre)?+?)]—(i+12) 


mena +(- EyY- 1 


1 
247.) ph, SRR ae 
In an article on gear geometry (THE 





ENGINEER, March 21, 1952), the expression 
(3) was used to determine the clearance 
between involute gear teeth assumed to be of 
circular arc form over short distances. The 
resulting expression can easily be evaluated 
by slide-rule whereas the rigorous method 
demands use of six-figure values of the 
“involute function” tan x—x. This is 
only one of many examples that might be 
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quoted of the safe use of the fact that any 
arc of small unidirectional curvature is a 
very close approximation to a circular arc. 


EXAMPLE I 


The infinitesimal calculus is normally 
used to evolve a formula for the velocity of 
propagation of a pressure wave along a 
uniform rod, but application of Newton’s 
laws of motion in conjunction with a reason- 
able assumption leads to the same result. 

In Fig. 3 PQ represents the front of a 
wave of pressure p proceeding from left to 
tight. Let RS be the section, distant s from 














Fig. 3 


PQ, that the pressure-wave will reach in 
time ¢. During that interval the block of 
metal represented by PQSR is subjected to a 
left to right force equal to pA where A is the 
cross sectional area of the rod. During 
that interval, also, the compressive stress 
in the block PQSR is increased by p and 
consequently the distance s is reduced by 
ps/E where E is the modulus of elasticity of 
the material. During the time t, therefore, the 
mass-centre of the block PQSR moves to 
the right through a distance ps/2E. 

The mass of the block is pAs, where p 
is the density of the material and its (uniform) 
acceleration associated with the constant 
force pA is p/us. The movement of the mass- 
centre with this acceleration for time t, from a 
standing start is 


seca aeal 
3(Acceleration) xX Time?= 5 ual 


and this must be equal to ps/2E. Equating 
these expressions it is found that 


oF 


Hence the distance over which the wave- 
front moves in time ¢ is proportional to t¢. 
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In other words, the velocity of propagation 
has the constant value +/E/p exactly as 
demonstrated by rigorous methods. 


EXAMPLE 2 


Pitch errors in the teeth of mating gears 
set up dynamic loads on engagement and 
these may be estimated from consideration 
of the equivalent dynamical system repre- 
sented by Fig. 4. 

The roller A and the mass M are con- 
strained to a horizontal path. The wedge B 
is inserted between A and the vertical wa!i C 
and the consequent left-to-right motion of A 
is transmitted to M through the spring D. 
It may be assumed that the vertical velocity 
of the wedge B is constant, and the horizontal 
velocity of A is determined by the form of 
the inclined face of the wedge. 

Let the time taken for A to be moved 
through a distance equal to the maximum 
thickness (s,) of the wedge be ¢. Let the 
movement of M during this time be . 
Then the amount by which the spring is 
compressed after time ¢ is 5;—1. 

Now the mean value of the displacement 
of A during the interval ¢ is ms, where n 
is less than unity. The ratio of the mean 
displacement to the maximum displacement 
is the ratio of the area contained between the 
three edges of the wedge to that of the 























Fig. 4 


rectangle defined by its vertical and hori- 
zontal edges. If the inclined face is straight, 
n=4. If the face is convex, n lies between 
4 and 1. If the face is concave, n is less 
than 4. 

If the reasonable assumption be made that 
the mean compression of the spring is 
n (S;—wu,) then the mean acceleration of M 
during the time ¢ is 


k 
ms— u), 


where k is the stiffness of the spring. 
The displacement of M is therefore : 


1k 
3 ws —u,)t*, 
and this is 1. 
Now the period of natural vibration of M 
in the horizontal direction under the influence 


of the spring with its left-hand end fixed is 





M 
T=2n k Py 
Hence 
1/2r\? 
3( =) n(s,—u,)CP =, 
or 
4 a ae 
2n( =) ae, 
Hence 
ee. ee 
5 mt\?” 
and so 
Maximum Force’in spring=k(s,—) 
ks 
=——+—. .... . (5) 


From this it is seen that if the wedge is 
moved very slowly, ¢ is very large and the 
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maxisium force in the spring is very small. 
if, on the other hand, the wedge is moved 
infinitely fast, t=O, and the maximum force 
on the spring is ks;. . This is the maximum 

ssible force in any circumstances as the 
minimum value of the denominator on the 
right-hand side of (5) is unity. 

The ratio of maximum spring force to, 
maximum possible spring force depends on 
1/T, (i.e. the ratio of the time of insertion of 
the wedge to the natural period of the 
system) and upon n which is determined in 
the form of the curve of insertion. The 
smaller the value of n the greater the maxi- 
mum force in the spring. 

For the engagement of a pair of spur gear 
teeth with a relative positional error sj, 
the analogue of the wedge is the curved 
profile of the driving tooth near its root. 
The relation between the instantaneous dis- 
crepancy (s) to be accommodated at time 
after the beginning of a “ pick-up ”’ period f, 
and the full discrepancy s; is found to be 


£-')-(8) 


and m, the mean value of s/s, during the 
period 4, is 2/3. 

The profile of an “involute” tooth cut 
by normal generating processes is actually 
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a series of flats tangential to the intended 
involute. The irregularity of running caused 
by the flats on an accurately generated tooth 
is negligible, but errors in the gear-cutting 
machine produce marked irregularity in the 
flats and the running of an accurate tooth 
profile of one gear over a wide flat on the 
profile of a mating tooth produces the same 
dynamic effect as the surface of a concave 
wedge, as the contact point moves from the 
middle to the edge of the flat. For this type 
of engagement error 
8 t\? 1 
s .(t) and here n 3: 
For any given value of s, this condition 
produces a greater dynamic load than the 
previous one and, writing n= 1/3 in (5), 


sedi . (6) 


K=stiffness of teeth and associated stressed 
parts. 

e=error to be accommodated. 

t,=time of insertion of error. 

T=natural period of vibration of gears under 
the elasticity of the loaded teeth. 


Ke 


where 


The ratio given in (6) may be called 
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(effective error)/(actual error) and it is plotted 
in Fig. 5. 

Treating this problem in a rigorous manner 
as a case of a transient forced vibration 
represented by a second order differential 
equation the result appears in a much less 
convenient form than that of (6) and is 
represented, for the two modes of insertion 
mentioned above, by the two dotted curves 
in Fig. 5. 

It will be seen that (6) gives an excellent 
approximation to the mean of the other two 
curves, particularly in the more important 
region where 1,/7 is small and the effective 
error therefore large. 


EXAMPLE 3 


In many gear teeth the most important 
stresses are those set up in the materials 
in the neighbourhood of the narrow band of 
contact between one tooth and another. 
Stress conditions approximate to those in a 
pair of cylinders set with axes parallel and 
held in contact by uniformly spread forces 
perpendicular to the axes and in their plane. 
Calculation of contact stresses in these 
circumstances was the subject of a classic 
investigation by Hertz, but for the average 
engineer, the Hertzian analysis is mathema- 
tically formidable and it is interesting to 
consider an alternative on the basis of 
elementary guesswork. 

Fig. 6 shows two cylindrical surfaces of 
unstressed radii r,; and r. pressed together 
by a load L per unit length of the nominal 
contact line parallel to the axes. The effect 
of the load is to produce elastic compression 
of the surfaces and the boundary between 
the two members becomes a “ flat,” actually 
a curved surface approximating to circular 
arc form. In Fig. 6 this boundary is shown 
with radius r,. The amounts by which the 
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surfaces have been moved radially inwards 
by the surface stress are d, and d.. The width 
of the “ flat ” is w. 

By applying equation (1) to the arcs of 
radii r, and r, it is found that 


w/l 1 
a= 5 (+7) : 7) 
and, similarly, 
w/t 1 
a5 (-;) ‘ (8) 


Now the displacement d, is due to radial 
compression of the material lying between 
the flat and the centre of curvature of 
member No. 1. If the mean compressive 


stress over the surface of the flat is S, the 
ratio of S to the modulus of elasticity of the 
material is equal to the ratio of d, to some 
The first dimension that 


linear dimension. 
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occurs to one in this connection is the radius 
of curvature r,, but this cannot be accepted, 
as in the case of an originally flat surface it is 
infinite and the ratio of d, to it is zero, 
whereas yield of even a flat surface cannot 
be produced by zero load. 

The only other obvious linear dimension 


is w. To write S/E,=d,/w would accord 
with the assumption that the mean com- 
pressive stress S applies at all points radially 
inward from the flat for a distance w, and 
then an abrupt change to zero. A more 
natural assumption, equally tenable, is that 
the stress diminishes uniformly from S at 
the boundary surface to zero at a radial 
depth w. 

There can be no rigorous justification for 
assuming that the stress becomes zero at 
distance w rather than at (say) 1-5w, but 
it is the simplest assumption consistent with 
the fact that for elastic compression of metals, 
w is very small compared with the radius of 
curvature and with the conviction that stresses 
applied over a very narrow band on the 
surface induce comparable stresses only in 
the immediate vicinity of the band—that is, 
at depths comparable with its width. 

On this basis, 

S da S d, 
is i, we.” (9) 
where £, and E, are the elastic moduli of the 
two materials. 


nd 


Hence, 
N E,d,=E.d, . (10) 
sn w/l | 
d,+d,= 8 (+,) 
and so 
E\\ wl 1 
(1 +z) 8 (-+;) 
whence 
ee 1 1 E, Py 
“ 7G. 7Ni+e) os 
and 
w/] 1 E,\"" 
d=" (7+, ite) (12) 
Also, from (9), 
w 
d= E,2 (13) 
From (11) and (13), 
w2 1 1 : E,\" 
sw="FE(, +;\(I +2) 
But 
Sw=L, 
and so 
ey 6 et 
. i ; i(e,*2)) (14) 
ry Ws 
and 


+7) | 
i eas 
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The Hertz analysis gives a result exactly 
in this form and differs only in the replace- 
ment of 0-5 by 0-465. 

It might be objected against this approxi- 
mate analysis that the assumption of uniform 
diminution of stress from S$ to zero in the 
finite distance w and continuance at zero 
for any further length is unnatural because 
of the discontinuity at distance w. 

An alternative assumption is exponential 
diminution of stress from S at the boundary 
surface at a rate that agrees with the previous 
assumption in giving stress S/2 at distance w/2. 
On this basis, the compressive stress S, 
at distance y from the boundary is given by 
Sy=Se- where b is a constant that causes 
S, to be equal to S/2 where y=w/2, 
i.e. 

Speetn 
rai 


whence w/2hb=log,2, 
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1 1-386 
or ee 
and so 
S,= Sev, 
Then 
sili 1 pi — =. [ 1.386, ® 
a=. S\dy= — T3868, Je 
 e.. 
~ Ey 1-386" 
Hence 
S d, S d, (16) 


1-386E, w *"" 1-386E,w ° 
Using this instead of (9) and repeating the 
former procedure, it is found that 


iit ) ; 

r, Vs 

S=0-417 “oo. 

E,*E, 
Taking the arithmetic mean of (15) and 
(17) the numerical factor is 0-458, differing 
by less than 2 per cent from the Hertz result. 
A refinement that may be considered is 
the variation of compressive stress across 
the flat. On cylinder No. 1 the radial com- 
pression at the mid-point of the flat is d,. 
From (1) and (11) this is seen to be the 
height of an arc of length w of a circle of 


-1 

radius (- +7) (1 +7) which may be 
1 

denoted by p. At distance x from the middle 

of the flat the radial compression is the height 


of the same arc at that point and this is 
equal to 


(17) 


x? 
4-5, 
This diminishes. from d, at the middle to 
zero at the edge, where x=w/2, and the 
compressive stress may be expected to fall 
from a maximum at the middle to zero at 
the edge. It is now reasonable to assume 
that the compressive stress for any particular 
value of x falls from a maximum at the sur- 
face to zero at a radial distance proportional 
to the compressive stress at the surface. 
Assuming, as before, that this distance is w 
at the middle where the surface stress is a 
maximum, the distance for any other value 
of x is ws/Smaz where s is the local surface 
stress and Smez is the central maximum. 
The radial compression at any distance x 
from the middle is then 


e 
E\\Sn 


and so from (18) we have 


=o | z) 
= a d,— 2p 


(18) 


or 





> 


(Pel) 

is Ww ~ 2pdy 

The ratio of s to its maximum value is thus 
seen to be 


x? \t x? \t 
(1-35) =(1-35) , 
and so the ratio of the mean value of s to 
its maximum value is the mean value of 
[1—(2x/w)?]* for all values of x from 0 to w/2 
which is the same as the mean value of 
(1—z*)t for the range z=0 to z=1 where 
z=2x/w. 
As this function of z is represented by the 
quadrant of a circle its mean value is 7/4. 
Hence the ratio of the maximum compres- 
sive stress at the surface of contact to the 
mean stress over the surface is 4/x and this 
agrees exactly with the Hertz analysis. 


CONCLUSION 


Most engineers have encountered problems 
that they could not solve by any rigorous 
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method and have therefore had to resort to 
studied guesswork or to rely on instinct or 
to use rule of thumb in settling points in 
design. A young engineer with advanced 
technical training naturally and rightly tries 
to apply mathematical techniques but, after 
expressing some physical problem in mathe- 
matical form, may fail to find any rigorous 
solution. He may be disinclined to adopt 
approximate methods, feeling perhaps that 
this is but one stage away from guessing 
from the start, but he may be persuaded 
that even that one stage is valuable to any- 
one who lacks the long experience that is 
needed before guessing is a reasonable risk. 

The examples quoted show that a com- 
bination of elementary: principles and simple 
assumptions may produce adequate solutions 
of problems for which exact treatment is 
difficult or impossible. For the cases quoted, 
accurate procedure is known and so the 
reliability of the approximate methods can 
be demonstrated. 

It may well be objected that if there is a 
rigorous solution to a problem, there is no 
need to consider an approximate one. It 
may well be added that if a problem lacks 
a rigorous solution it is impossible to judge 
whether a particular approximate solution is 
safe or, passing the doubt further back, 
whether what were thought to be reasonable 
assumptions are in fact sound. 

What is attempted here is to show by 
example that in some circumstances at least 
elementary methods afford sound guidance 
where an exact solution is not necessary. 
In determining stresses, for example, a 
moderate underestimate does not usually 
result in disaster, but merely in an over- 
estimate of the life of the member concerned. 
On the other hand, no comparable latitude 
is permissible in calculating dimensions of 
components that must fit closely together. 

The aim here is to encourage engineers in 
the commonsense use of first principles with 
reasonable assumptions. As in one of the 
examples considered, it may be useful to 
try alternative assumptions and to accept 
the mean of their conclusions with a tolerance 
proportionate to their spread. One may 
indeed feel more confident about the mean 
of the results of a number of approximate 
methods that are simple in principle and 
detail than about a single solution derived 
from what is apparently a rigorous procedure 
but with the perpetual possibility .of error. 
Methods based on successive approximation, 
although disliked by the pure mathematician, 
have a useful role in engineering design and 
are indeed advantageous to the extent that 
arithmetical slips tend to reveal themselves 
when the details of consecutive trial-calcula- 
tions are compared. 





Cross-Channel Cable-Laying Trials 


YESTERDAY the British Electricity Authority 
issued a statement giving some details of sub- 
marine cable-laying trials that will be carried out 
this summer off the south coast near Dover, 
in connection with the proposed project for the 
cross-channel interchange of electricity. 

The Post Office cable-laying ship, “ Alert,” 
will lay two half-mile lengths of cable of British 
manufacture and these lengths will be jointed 
at sea to a 300 yard length of cable which French 
manufacturers will provide. After certain elec- 
trical tests the cables, joints, &c., will be recovered 
and returned to works for tests to demonstrate 
whether and to what extent damage has occurred 
during the laying operations. 

In France a programme is being developed for a 
sea trial of two to four sections of gas com- 
pression cable, the sections being about 100 yards 
long. The cables will be laid off a jetty, in 
deep water, and jointed to form a loop. Tests 
will include loading cycles and direct current 
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tests. Investigations will then be started to 
study the practicability and sensitivity of gif. 
ferent methods of locating a gas fault, made 
artificially at a known point. It may also be 
possible to test the maintenance of gas pressure 
and of penetration of sea-water into the insulation 
under fault conditions. 

It is expected that the whole of those tess wil] 
be completed early in 1954 and, coupled with 
parallel investigation ot certain other problems 
will prepare the way for the submission of 3 
report on the main project. 

It may be recalled that it was during 1949 
that a joint committee of the British Electricity 
Authority and Electricité de France was «et up 
to study the practicability of effecting an inter. 
connection between their two systems, and the 
economic case for such an interconnection. The 
committee agreed that there was a prima facie 
case for a cross-Channel connection, but that 
detailed development work involving a con. 
siderable expenditure would be necessary before a 
final recommendation could be made. 

An interim report embodying these views was 
accordingly submitted to the British Electricity 
Authority and to Electricité de France in June, 
1952, so that a decision could be taken on a 
programme of work and the associated expendi- 
ture. Both authorities were satisfied that the 
proposed development programme should pro- 
ceed, the cost being shared equally between the 
parties. The Authority’s decision to carry out 
the development programme was subsequently 
approved by the Government. In our issue of 
December 12, 1952, pages 792-3, we published 
an article giving the background to the project, 


OUTLINE OF SCHEME AND PROBLEMS INVOLVED 


The main project, as envisaged by the joint 
committee, comprises a 132kV cable circuit, 
laid approximately between Dover and Calais, 
and connected into the British 132kV system on 
the one side and the French 90kV and 225kV 
systems on the other. The cable circuit would 
be made up of three single-core cables, with 
possibly a fourth as spare. 

Within the Straits of Dover the water has a 
maximum depth of 240ft, but there are several 
banks where the water is relatively shallow. 
There are also numerous sunken vessels. The 
route selected for the cable must avoid such 
obstacles and must have regard to the location 
of communication cables laid between England 
and France and passing along the Channel. 
The shortest route is about 26 miles in length. 

There is at present no installation in the world 
comparable to the proposed cross-Channel 
cable, although in Canada a scheme has been 
adopted for crossing the St. Lawrence River 
with 69kV cables, having a capacity of about 
75MW and a length of about 30 miles. 

Underground cables of various designs for 
operation at 132kV and at 225kV are well 
established and have given satisfactory experience 
for many years, but the long submarine cable 
presents its own special design problems ; it 
may be subjected to severe handling when laying, 
it may be damaged by anchors, joint positions 
are not accessible for fault location, and repairs 
are difficult and costly. 

With all these factors in mind, it was felt that 
the development programme to be undertaken 
should include the following stages: (1) Con- 
struction of sample joints and lengths of cable. 
Electrical and mechanical proving tests at manu- 
facturers’ works ; (2) trial installations at sea, 
involving the preparation, laying, dielectric 
testing, artificial loading, repairing and recovery 
of jointed lengths of cable ; (3) objective inves- 
tigation of methods for surveying the route, 
for precise determination of the position of the 
cable as laid, for locating possible gas leaks and 
for grappling the cable to be picked up; (4) 
examination of methods of laying the cables ; 
(5) investigation of methods of repair under 
working conditions. 


EXPERIMENTAL INVESTIGATIONS 


Two kinds of cable are to be the subject of 
investigation—the external gas compression cable 
and the pre-impregnated gas pressure cable— 
the former because of its high inherent electric 
strength and the apparent extra security against 
damage provided by the two lead sheaths and 
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the laier because of its simplicity and the 
iblity of manufacture in long sections. 

In Britain attention has been mainly concen- 
trated on the pre-impregnated gas pressure cable 
and in particular on the manufacture of sample 
lengths of suitable armoured cable, of flexible 
joints with a diameter not exceeding that of the 
cable proper, and of rigid joints suitable for 
expeditious repair at sea. These components 
will be subjected to rigorous mechanical and 
electrical type tests in the works. In France 
similar work is being undertaken on two designs 
of external compression cable and two designs 
of pre-impregnated pressure cable. 

In addition, Electricité de France is to carry 
out, at its Fontenay Research Centre, severe 
mechanical and electrical tests on lengths of 
both types of cable and on joints. Samples of 
each type of cable, about 125 yards long, will be 
subjected, while connected direct to the French 
225kV system, to long duration stability tests 
under artificial loading cycles. 

Frequency control will have an important 
bearing on the security of operation of the 
interconnected national systems and its effect 
will be assessed from tests on the two systems, 
Day-to-day operational information is being 
exchanged between Electricité de France and 
the British Electricity Authority in order to 
study the potential economic exchanges of power 
and the savings in operational costs which might 
be effected. 





Combined Electricity and Heat 
Supplies* 
By H. S. PROSSER, B.Sc., A.M.I.Mech.E., A.M.LE.E.{ and 
A. W. PEDDER, B.Sc., M.I.Mech.E., M.LE.E.t 
No. I 


This paper seeks to establish, so far as is 
possible with the widely different circumstances 
which arise in practice, what fuel savings are 
likely to be effected in the various fields of applica- 
tion of heat-electric generation and what will be 
the financial effect. From this viewpoint the 
domestic, commercial and industrial loads are 


analysed and the supply of steam to a group of 


factories from a central heat-electric station is 
considered. The following abstracts from the 
first part of the paper are mainly concerned with 
domestic supplies. 


IN spite of the great technical advances made 
over the last forty years, the thermal efficiency of 
the most modern generating station is only of the 
order of 30 per cent, due largely to the fact that, 
in the normal process of condensing generation 
much heat is rejected to the cooling water. The 
increasing importance of coal conservation to the 
national economy inevitably focuses attention 
upon this wastage of heat and stimulates interest 
in the possibility of reducing coal consumption 
by raising the efficiency of its utilisation in the 
generation of electricity. One solution is to 
combine the generation of electricity with heat 
supply, the steam which is produced in power 
station boilers being first utilised to generate 
electricity, the residual heat then being used for 
industrial process work, space heating or any 
similar purpose. The overall thermal efficiency 
is then more than doubled. 

Considerable data and details of operating 
experience have been published about schemes 
already in being, from which it is clear that there 
are no insuperable technical difficulties. It can 
only be concluded that any impediment to the 
widespread adoption of heat-electric generation 
must be economic rather than technical. 

For the purpose of this paper it is assumed that 
both heat-electric generation and the distri- 
bution of heat, either as steam or hot water, are 
technically feasible and that any difficulties 
which are involved are reflected in the cost. The 
paper therefore concentrates in general upon 
two questions : first, the coal economy likely 
to be effected by heat-electric generation for 
three characteristically different types of heat 
load, viz., domestic, commercial and industrial ; 
and secondly, whether the system will result in a 
financial saving or loss to the consumer as com- 
pared with the more conventional methods of 
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supply. The capital cost likely to be involved 
is also considered, since, however attractive a 
scheme may be, either from a coal conservation 
or a long-term economy viewpoint, it is essential 
that the capital expenditure required shall be 
within the resources of the individual or of the 
community concerned. 


DomEsTIC SUPPLIES 


Present Fuel Consumption.—As a basis of 
comparison it is necessary to know the fuel con- 
sumption with the present methods of providing 
space heating and hot water. From published 
data relating to 1950 it can be deduced that the 
coal equivalent of the fuel consumed per house- 
hold for space and water heating was 2-22 tons 
per year, but that an additional 0-7 ton was 
consumed in providing gas and electricity 
used for the same purposes and in miscellaneous 
losses. Thus, each household was responsible 
for the consumption of some 3 tons of coal 
during the year, equivalent to about 700 therms 
at the dwelling, but allowing for an average 
utilisation efficiency of 26 per cent, a figure based 
on the best available estimates, the consumer 
would receive the benefit of only 180 therms. 
The total cost to the consumer was nearly £14, 
equivalent to about 1s. 7d. for each therm usefully 
employed. 

It has been suggested that the consumption of 
solid fuel is artificially restricted at present due 
to rationing. The possibility of derationing of 
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A—Direct heat production 

B—Heat electric station 

C—Back pressure set in main power station 

D—Bled steam from main power station 

Fig. 1\—Comparative Fuel Consumptions with District 
Heating for Domestic Consumers 


all fuels and the increase in fuel consumption 
which would result are, however, very speculative, 
and for the purpose of this paper it is proposed 
to use the above figures as a basis of comparison. 


HEAT CONSUMPTION WITH DIsTRICT 
HEATING 


Although the existing district heating schemes 
in this country differ widely in location, in the 
average size of premises supplied -and in the 
standard and duration of heat provided, they 
have been studied with the object of arriving at a 
representative figure of heat consumption per 
dwelling, the figures adopted being as follows :— 


; Therms per annum 
S SE EER YT dis ade) oede ae 
I sete | ot, 442) hanks. ‘saeco: Wonk 
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This heat consumption of 600 therms per 
annum is applicable to premises having a floor 
area of 500 square feet, which is a modest size 
of dwelling, and it should be noted that this 
represents over three times the average useful 
heat obtained with conventional methods of 
heating. Larger premises will have a higher heat 
consumption and for 1000 square feet this would 
be of the order of 900 therms per annum, though 
in this size of dwelling the above-mentioned 
average conventional fuel consumption would 
probably be exceeded. It should be borne in 
mind that these consumptions are typical of a 
well-designed scheme which, while giving the 
consumer adequate service, includes some form 
of control both of space heating and hot water 
to avoid wastage of heat and consequent un- 
necessary consumption of fuel. In the absence 
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of such control these consumptions may be very 
considerably exceeded, but for the purpose of 
this paper the figure of 600 therms per annum is 
taken as the basis of comparison with the 
national average coal consumption of about 
3 tons with conventional heating. 

In the absence of a suitable heat meter the 
control referred to above can best take the form 
of a hot water system of distribution in which the 
temperature of the flow water can be raised or 
lowered, depending upon the weather conditions, 
so ensuring that an adequate but not excessive 
standard of heating is provided at all times. Hot 
water consumption can also be controlled within 
limits by the use of storage calorifiers of limited 
capacity supplying each dwelling or group of 
dwellings. 

With hot water systems the inclusion of an 
accumulator of suitable capacity permits great 
flexibility in the operation of the generating 
plant as well as smoothing out short-period 
fluctuations. For example, if supply is given 
from a special heat-electric station it will fre- 
quently be desired to run the generating plant at 
maximum load at the time of the electrical peak, 
irrespective of the heat demand to ensure that 
the maximum financial credit is given in respect 
of firm kilowatts generated. This applies particu- 
larly during the summer months, when the heat 
load is very light in relation to the electrical load. 
In the case of heat supplies given from a main 
generating station the same object—i.e. maxi- 
mum electrical output at time of electrical peak— 
may call for quite the opposite procedure, since 
it is then advisable to store heat during the off- 
peak periods and allow all available steam to pass 
during peak periods through the main con- 
densing turbines where it gives a greater output. 

A hot water accumulator is therefore an 
important adjunct to a hot water distribution 
scheme and the maximum daily heat load, not 
the hourly load, then becomes of significance in 
designing the plant. For premises of 500 square 
feet floor area experience shows that the maxi- 
mum daily load at the power station would be 
approximately 3 therms per consumer (corre- 
sponding to about 2-6 therms at the consumer’s 
premises), which with the annual heat con- 
sumption of 600 therms represents a load factor 
of 63 per cent based on this maximum daily load. 


METHODS OF PROVIDING HEAT SUPPLIES 


Although the direct use of heat rejected from 
normal power stations is sometimes suggested, 
it is not a practical method, since the temperature 
of water leaving the condensers is only of the 
order of 100 deg. Fah., whereas a temperature 
of about 200 deg. Fah. is required for district 
heating purposes. The cooling water might, of 
course, be used as a source of heat for a heat 
pump. 

It would, however, be possible to make limited 
use of existing stations by taking additional 
steam from the bleeding points on the main 
turbo-alternators or by installing special back- 
pressure sets, and these cases are dealt with in 
detail later. But even where such limited use is 
possible the question of proximity of the stations 
to the heating load arises and, as will be seen 
later, the costs of heat transmission are such that 
if appreciable distances are involved the cost 
soon becomes prohibitive. 

It has been suggested that new B.E.A power 
stations should be sited adjacent to areas suitable 
for the development of district heating schemes, 
and that back-pressure machines, in which the 
steam is condensed at a relatively high pressure 
and temperature, could be used, the resulting 
high temperature cooling water being circulated 
to the district heating scheme. This would be 
technically feasible, but a little consideration 
shows it to be virtually impossible in practice. 

To implement an annual plant extension pro- 
gramme of 1500MW the B.E.A. must be able to 
concentrate its efforts, and those of the manu- 
facturers, on a relatively small number of large 
power stations; the smallest station in any 
recent programme is 120MW, the more generally 
adopted: size being of the order of 360MW. . 
Even a 120MW back-pressure station would 
supply heat to 65,000 consumers, representing a 
population of about 220,000, and experience in 
this country with the satellite towns (which only. 
involve populations of up to 80,000) has proved 
that it would be impracticable to create a new 
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town of this magnitude in anything like the time 
required to plan and build the power station. 
An alternative would be to supply heat to an 
existing town of this size by means of a new 
station, but the expense of breaking up existing 
streets and of supplying relatively scattered 
dwellings would render the cost of distribution 
prohibitive. 

A further consideration is that the summer 
heat load is a much smaller proportion of the 
winter demand than is the case with electricity, 
so that generating stations relying on a district 
heating load would not be able to bear their full 
share in meeting the summer electrical demand 
and would have to be supported by some con- 
densing plant. 

Thus, new stations of the size necessary to 
ensure that the national deficiency of generating 
plant shall be made good without delay must 
continue to be primarily of the condensing type 
and sited as dictated by normal considerations. 
There is, however, no fundamental reason why 
new turbines should not be designed to permit 
of additional bleeding for district heating, pro- 
viding it is known in time (which would be some 
three to four years before commissioning) that a 
district heating scheme will materialise in the 
locality of the station. 

The normal plant extension proposals of the 
B.E.A. and the selection of sites for new full- 
scale power stations cannot therefore be made 
subservient to district heating development and 
in general district heating loads will have to be 
supplied by relatively small heat-electric stations, 
designed primarily for the purpose of meeting 
the heat load. Generation of electricity would 
be a secondary function, though by the inclusion 
of a heat accumulator the installation can be 
planned so that the maximum possible credit is 
obtained for the electricity generated. 


HEAT FROM HEAT-ELECTRIC STATIONS 


Cost of Production—As mentioned above, 
a special heat-electric station is likely to be the 
most generally applicable source of heat for dis- 
trict heating, since it can usually be built adjacent 
to any sizeable heat load and can be designed to 
suit the present and prospective requirements of 
the load. 

In order to show the effect of size of scheme on 
the cost of heat production from such a station, 
estimates have been made for three schemes, 
having a nominal output capacity of 2000, 4000 
and 16,000 consumers. In all cases the turbo- 
alternators would exhaust at about 2lb per 
square inch gauge to heat exchangers through 
which the circulating water for the district heating 
system flows, a reducing valve and desuper- 
heater being provided for use in case of outage 
of one of the back-pressure sets. The boiler stop 
valve conditions adopted are 600 lb per square 
inch, 800 deg. Fah. 

Capital costs of the heat-electric station have 
been estimated at present-day prices and capital 
charges calculated on the basis of an equated 
life of twenty-seven years for plant and buildings. 
With interest at 44 per cent this gives loan 
charges of 6-47 per cent, which is increased to a 
round figure of 8 per cent to allow for overhead 
charges. In the case of the 16,000-consumer 
scheme an alternative was considered of 900 Ib 
per square inch, 850 deg. Fah., but the opposing 
effects of higher capital cost and increased elec- 
trical output approximately balanced, leaving 
no appreciable difference, so that there would be 
no — in going above 600 lb per square 
inch. 

The basis of estimating the cost of heat sup- 
plied has been to assess the overall cost of 
operating the station and to deduct from this the 
value of the electricity generated. This method 
of costing gives the heat supply the entire benefit 
of the increased efficiency resulting from heat- 
electric generation. It may be considered that 
this is inequitable and that the electricity should 
be credited with a proportion of the saving, and 
although it has not been adopted in the paper 
there is some justification for this view. 

It is assumed that the electricity produced 
‘would otherwise have come from one of the con- 
densing power stations of the B.E.A. and its 
value has been taken to be the cost at which it 
could be produced at one of the more modern 
stations. This cost is taken to be £6-3 per 
annum per firm kilowatt sent out and 0-45d. per 
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unit sent out. The latter is based on coal at 
70s, per ton and 11,000 B.Th.U. per pound 
calorific value, which figures are assumed 
throughout this paper. 

The value of the units produced by the back- 
pressure plant is clearly the product of the above 
rate and the total output, but the determination 
of the kilowatt value of the output is not so 
straightforward. The summer electrical demand 
which has to be met by the B.E.A. is approxi- 
mately two-thirds of the winter demand, but 
as maintenance is concentrated as much as 
possible into the summer the spare plant ratio is 
hardly changed. Hence, the amount by which 
the kilowatts generated by the back-pressure 
station during peak load hours in the summer 
falls short of two-thirds of its maximum winter 
output must be deducted from the maximum 
winter output to obtain the gross kilowatt output. 
A further reduction of 12 per cent is made to 
allow for plant outage in order to obtain the firm 
kilowatts. 

Actually the summer heat load of a domestic 
district heating scheme has proved to be only a 
quarter of the winter load, but by use of a suit- 
able accumulator the electrical output can be 
concentrated in the eight-hour peak load period, 
thus substantially reducing the summer deficit. 

Cost of Distribution.—The cost of distribution 
will vary widely according to the density and 
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A—Direct heat production 

B—Heat electric station 

C—Back pressure set in main power station 
D—Bled steam from main power station 


Fig. 2—Comparative Costs of District Heating to 
Domestic Consumers 


layout of dwellings in the area concerned, but it 
appears to be representative of fair average con- 
ditions to allow a capital expenditure of £64 per 
consumer for hot water mains and £38 per con- 
sumer for the necessary ducts including excava- 
tion and reinstatement. The internal installation 
would cost a further £95 per consumer, but as 
this is approximately the cost which would be 
incurred for flues, fireplaces and coal stores with 
conventional methods of heating, it is possible 
to omit this internal equipment from both sides 
of the comparison. 

A loan period of thirty years can be allowed 
for ducts and mains, which, with interest at 
44 per cent, results in loan charges of 6-14 per 
cent per annum. A further 1 per cent per annum 
is added for maintenance of the system, giving 
7-14 per cent per annum, and the figure is then 
rounded off to 8-5 per cent to make allowance 
for overhead charges of the distributing organ- 
isation. 

The heat accumulator for this case would have 
a capacity of four hours’ heat load. In the 4000- 
consumer scheme this represents 3200 therms, 
and as the physical dimensions of such an accu- 
mulator are as large as are likely to be acceptable, 
multiple units are proposed where greater capa- 
city is required. The cost of this size of accumu- 
lator is estimated at £34,000. 

It is considered that with a hot water system 
the heat losses in distribution will be substantially 
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constant, irrespective of the heat taken by cop. 
sumers, and they are therefore taken as a fixed 
charge on the scheme. The amount lost wilj 
depend greatly on the size and arrangement of 
the scheme, the efficiency of the insulation 
employed and the general standard of maip. 
tenance, so that only a representative figure can 
be used. From a study of the results of a number 
of existing installations it seems reasonable to 
allow 100 therms per consumer per annuin for 
schemes of the size now being considered. 

Total Cost of Supply.—tIn Table I the leading 
particulars of the three alternative sizes o! heat- 


TABLE I.—Domestic Heat Supplies from Heat-:lectric 














Stations 
Nominal size of scheme,| 2,000 | 4,000 | 16,000 
number of consumers 1 
Boiler plant... ... ... 3x 12-5 $x 12-5 | 3x50 
kib/hr. klb/hr. kib/br. 
Generating plant ...... 2x 525kW | 2x 1350kW | 2x 6000kW 
Maximum heat output, 6,020 11,500 ba 45,200 
per day 
Electrical output, kWh/| 5,260,000 | 13,600,000 | 61,100,000 
yr S.O. 
Total cost to consumer, 32-55 28-80 = 24:70 
per annum — 
Fuel consumption per 3-38 3-05 2:80 
consumer, tons per 
annum 
Capital cost per con- 235 216 195 
sumer, £ 














electric station are given together with the esti- 

mated cost of heat delivered to consumers. 
Further details showing the make-up of the 

estimates are given in an appendix to the paper. 


BACK-PRESSURE SETS IN A MAIN POWER STATION 


Cost of Supply.—When a district heating 
scheme is sufficiently near to an existing or pro- 
spective B.E.A. power station it becomes feasible 
to supply heat by installing a back-pressure set 
in the station. Since, however, the installed 
boiler capacity is normally only sufficient to meet 
the requirements of the turbo-alternators, with a 
reasonable margin for boiler outage and for 
adverse conditions, steam will not generally be 
available to enable the back-pressure set to be 
run during peak load hours, the output of the 
boilers being then required for the main 
generators. It is therefore assumed that the 
back-pressure sets can be run for sixteen hours 
per day (i.e. excluding the eight most severe peak 
load hours) utilising the surplus boiler capacity 
which is available at off-peak periods. This 
necessitates increasing the accumulator capacity 
to eight hours. 

As in the case of the heat-electric station, 
three schemes, having nominal sizes of 2000, 
4000 and 16,000 consumers, have been con- 
sidered. Rather more generating plant is 
required in this case, due to the limitation in 
running hours, but as the back-pressure sets will 
not normally operate at the time of system peak 
load they cannot be credited with any firm 
kilowatt output. The value of the electricity 
produced is therefore equal only to the running 
cost at a standard condensing station. 

The amount with which a district heating 
system should be debited for the use of the 
station boiler plant at off-peak periods is a 
matter of policy or judgment rather than of 
precise accounting. For the purpose of this 
paper, as the back-pressure sets are not credited 
with firm kilowatts they have not been debited 
with any of the capital charges on the boilers, 
which must be provided in any event. The heat 
supply is, however, debited with a proportion 
of the works costs of the main station, based on 
the quantity of steam taken by the back-pressure 
sets in relation to the total steam produced. The 
heat supply also has to bear the capital charges 
on plant which is installed specifically for it, 
together with an appropriate proportion of the 
fuel burned in the main station boilers, related 
to the quantity of steam supplied to the back- 
pressure sets. 

Cost of Distribution —Heat distribution costs 
will be the same as were estimated for the heat- 
electric station, but additional expense on main 
heat transmission will be incurred and 1 mile 
has been taken as a representative figure for the 
distance from power station to load centre, 
where the accumulator would be located. Based 
on information obtained in connection with a 
recently projected scheme, the capital cost of 
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1 mile of transmission, comprising two mains 
laid in ducts, would be as follows :— 


ber of consumers Capital cost per mile 
Nu oe 00 wie ce tia ae 100,000. 
4, "000 . £125, ;000 
16,000 £250,000 





To cover extra losses the allowance for this is 
increased from 100 therms to 130 therms per 
year per consumer and the maintenance costs on 
the transmission system have been taken at 1 per 
cent of the capital cost, as before. 

Total Cost of Supply.—Table II gives the 
leading particulars relating to these schemes for 


TABLE II.—Domestic Heat Supplies from Back-pressure 
Sets in a Main Power Station 


























Nominal size of scheme, num-| 2,000 4,000 16,000 
ber of consumers 

Generating plant, kW ... ... 2x 1,000 | 2x2,200 | 29,000 

Maximum heat output,therms| 5,850 11,300 45,000 

r day 

Electrical output, kWh/yr.| 6,830,000 | 15,520,000 | 66,500,000 
S.0. 

Total cost to consumer, £ per| 29-70 | 26-41 23-50 
annum 

Fuel consumption per con- 2°38 2-20 2-00 
sumer, tons per annum 

Capital cost per consumer, £ 222 195 166 


heat supply from back-pressure sets installed in a 
main power station. [Further details of the 
estimates are given in an appendix to the paper.] 


BLED STEAM FROM MAIN Power STATION 


Cost of Production—The use for district 
heating of steam bled from the turbines in main 
power stations has the attraction that it does not 
need any new running plant, the only new plant 
required being heat exchangers and circulating 
pumps, together with control equipment to 
prevent interference with the stability or govern- 
ing of the main turbine due to additional 
bleeding. 

The turbo-alternators in existing power 
stations are designed in conjunction with their 
feed heating system and the bleeding of addi- 
tional quantities of steam for district heating will 
increase the stresses on the turbine blading, while 
the actual diameter of the bleeding connection 
may also impose a limitation on the quantity 
taken. It is probable that in the majority of 
cases it would be possible to bleed off additional 
steam equal to about 3 per cent of the full-load 
steam to the turbine, though every case would 
have to be checked with the turbine designers to 
ensure that the safety of the machine would not 
be jeopardised. 

It has been assumed, as a fair average con- 
dition, that bleeding could take place during 
sixteen hours per day, a standby supply from the 
main station range through a reducing valve 
being provided to cover abnormal conditions 
when this period of running is not obtained. On 
this basis and allowing up to 3 per cent of bled 
steam, a station comprising six 60MW turbo- 
alternators, which is a fairly representative size, 
would be able to supply a scheme covering 4000 
consumers. Any substantially larger scheme, 
such as the one for 16,000 consumers, could not 
therefore be expected to be supplied by bled 
steam from an existing station. It would, how- 
ever, be possible, if plans were made in time, for 
the machines in a new station to be so designed 
that steam for heating could be bled considerably 
in excess of the 3 per cent mentioned. 

All three sizes of scheme are therefore con- 
sidered for the bled steam case on the under- 
standing that the largest scheme (16,000 con- 
sumers) could only be associated with a new 
station suitably designed. It has been assumed 
that the necéssary modifications to the main 
turbines, which would be relatively minor, would 
not result in any increased cost. 

The heat supply is debited with the capital 
charges on the heat exchangers, pumps, pipe- 
work, &c., but for the purpose of this paper it is 
not charged with any proportion of the capital 
charges on the boiler or on the turbine, though a 
contribution is made towards station works 
costs. As in the previous case, the heat supply 


cannot be credited with any firm kilowatt output 
and it is charged with the fuel cost correspon 
to the additional bled steam, less the value of the 
units generated by this steam during its passage. 
through the turbine. 

Cost of Distribution-—Steam transmission and 
distribution costs would be identical with those 
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incurred if a back-pressure set were installed in 

the main power station, as given previously. 
Total Cost of Supply.—Table III gives the 

main particulars relating to this method of heat 


TABLE III.—Domestic Heat Supplies by Bled Steam 
from a Main Power Station 




















Nominal size of scheme,} 2,000 4,000 16,000 

number of consumers 
steam | demand on| 40 80 320 

OG b/hr. 

Max. heat output, therms| 6,000 12,000 48,000 

per day 

Bibotrical output, kWh/yr.| 10,450,000 | 20,900,000 | 83,500,000 
8.0. 

Total cost to consumers, 24-22 22-12 20-15 
£ per annum» 

Fuel consumption per con-| 1-76 1-76 1-76 
sumer, tons per annum | 

Capital cost per consumer, a 192 168 146 





supply. [Details of the estimates are given in an 
appendix to the paper.] 


Direct HEAT PRODUCTION 


Comparison of total cost and coal con- 
sumption with conventional heating methods and 
with district heating using back-pressure sets 
is made difficult by the fact that the two systems 
result in the supply of widely differing quantities 
of effective heat to the consumer. It is therefore 
desirable to know the cost of giving the higher 
standard of heating by means of direct heat pro- 
duction in a central boiler-house without elec- 
trical generation, and estimates have been made 
of this. 

For the smaller schemes covering 2000 and 

consumers it is envisaged that water boilers 
of the “‘ Economic” type would be utilised, but 
with the 16,000-consumer scheme it might be 
cheaper to adopt forced circulation water-tube 
boilers. A four-hour accumulator has been 
included in order that the boilers may be operated 
at a reasonably steady load to give conditions of 
optimum efficiency, it being assumed that the 
boiler-house efficiency under these conditions 
would be 60 per cent, which compares with 
figures of 70 per cent taken for the water-tube 
boilers in the heat-electric station and with 
85 per cent taken as the efficiency of the boiler- 
house in a central power station. It may be 
mentioned that district heating schemes already 
in operation without an accumulator have shown 
efficiencies below 50 per cent, which partly 
accounts for the high coal consumptions per 
consumer recorded in some instances. 

Heat distribution arrangements and costs 
would, of course, be unaffected by the absence of 
generating plant and would be the same as with 
the heat-electric station. 

In Table IV the main particulars are given of 


TABLE 1V.—Domestic Heat Supplies by Direct 
Heat Production 





16,000 








Nominal size of scheme,| 2,000 4,000 
number of consumers 

[ag plant, therms/hr_.. 4x85 6 x 100 5 x 500 
Max. heat output, therms 6,000 12,000 48,000 
per day 

Total cost to consumer,| 32-25 31-55 30-40 

per annum 

Fuel consumption per con- 4:74 4-74 4:36 
sumer, tons per annum 

Capital cost per consumer, £ 142 135 141 














the estimates for this method of supply, details 
being given in an appendix. 


COMPARISON OF METHODS OF SUPPLY AND 
CONCLUSIONS 


The figures already given are summarised 
graphically on Fig. 1, which shows the coal con- 
sumption per consumer for the schemes of various 
sizes and with the different methods of providing 
the heat supply, and.on Fig. 2, which shows the 
corresponding cost per annum per consumer. 

In view of the many variables encountered in 
practice it is not claimed that these figures repre- 
sent exact values which would invariably be 
achieved, but that they fairly represent the 
relative merits of the various methods of pro- 
viding heat. It should be borne in mind that the 
calculations have been based on the assumption 
that such control is exercised over the con- 
sumption as is possible, short of individual 
metering, and also that the full benefit of the 
economies effected by heat-electric generation 
has been credited to the heat supply. 
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It seems reasonable to draw the following cca- 
clusions from these figures :— 

(1) District heating by heat-electric generation 
will economise in coal consumption only if a 
main power station is available as the source of 
heat supply. If a special heat-electric station 
has to be built, no coal saving would result and. 
with small schemes the consumption is likely to be 
somewhat in 

(2) The annual cost to the consumer is from 
50 per cent to 100 per cent more than with con- 
ventional methods of heating, depending on the 
size of scheme and method of providing tke 
supply. As pointed out earlier, however, the 
consumer receives some three times more useful 
heat than with conventional methods. 

(3) If the consumption per dwelling could be 
reduced by, say, half by the introduction of 
individual metering or by reducing the standard 
of heating provided, the cost per consumer would 
be reduced by only some 17 per cent, due to the 
high fixed cost. 

(4) District heating supplied by direct heat 
production would result in the consumption of 
50 per cent more coal than with conventional 
heating, and would cost the consumer at least as 
much and generally more than with heat-electric 
generation. 


( To be continued ) 





The Machine Tool Productivity 
Report 


THe council of the Machine Tool Trades 
Association has issued its comments on certain 
parts of the report of the British Metalworking 
Machine Tool Productivity Team, which was 
published in January last. It is pointed out that 
the Association set up a sub-committee to 
examine the report because some of the con- 
clusions and recommendations it contained— 
not all of which were unanimously subscribed 
to by the members of the team—were of a 
particularly controversial nature. It is also 
stated that, although the report has been the 
cause of some misgivings within the machine tool 
industry, the comments should not be taken as in 
any way detracting from the team’s efforts, and 
the amount of work it undertook must be highly 
regarded. No criticism is offered on the bulk of 
the technical information and recommendations 
thereon, which are commended to the notice of 
the industry. 

Attention is drawn to the great care which 
must be taken not to confuse the ‘‘ Summary of 
Conclusions and Recommendations” at the 
beginning of the report with the conclusions and 
recommendations appearing at the end of each 
chapter. It is considered that Chapter 5 of the 
report is virtually an essay on productivity in 
general, arising from an objective study of the 
British and American machine tool industries 
and not their comparison one with the other, 
constituting a report within a report and differing 
in this respect from the other chapters, which 
involve a comparison of the two industries for 
the purpose of seeking productivity lessons. 

The significance of the final paragraph of the 
letter presenting the report is fully appreciated, 
as it indicates that it should be regarded as a 
touchstone to trains of thought. We give below 
extracts from the Association’s comments on the 
conclusions and recommendations in the report. 

The comment on the conclusion that “ In both 
countries sales are limited by high prices” is 
that the use of the word “ prices ” is regarded as 
misleading. What is understood to have been 
intended is “costs.” The productivity of a 
machine rather than its cost is the measure of its 
sales value. 

The conclusion concerning rationalisation, 
“There: are as few signs of industry-wide 
rationalisation in the American as in the British 
machine tool industry” is regarded as mis- 
leading as written. It is stated that the degree of 
rationalisation in the industries of the U.K. and 
U.S.A. differs very little. There are now as few 
firms in the one country as in the other which have 
not to some extent rationalised their production 
by specialising in a certain type of machine tool. 
This may be compared with the situation, not so 
long ago, when most machine tool manufac- 





904 


turers would produce almost any kind of machine 
tool. 

With regard to the recommendation that there 
should be a reversion to “ wartime ”’ finish, it is 
considered that insufficient regard has been paid 
to consumer reaction, for the United Kingdom, 
with its high dependence on the export market 
and its concern with European competition, must 
consider the outward appearance of its products. 
The increase in productivity arising from the 
adoption of this recommendation would be 
negligible ; the psychological effect in makers’ 
and users’ shops would be lamentable and the 
effect on export sales disastrous. 

With regard to the recommendation that 
grinding and finish-turning cuts, for appearance 
only, should be eliminated, it is not believed that 
any appreciable saving would be effected or 
greater productivity arrived at by its imple- 
mentation. 

The report recommended that a softer cast 
iron should be specified for the general run of 
machine tool castings, to ease machining. The 
Association comments that in this the team’s 
approach to the specification of materials 
appears unrealistic and has failed to take into 
account the differing conditions in the two 
countries. .In this country sufficient pig iron 
of low phosphorus content is not available to 
ironfoundries. Even if British machine tool 
makers were specifying a higher Brinell figure 
than was absolutely necessary, the Association 
thinks that it could hardly be said that the 
difference between 160 Brinell and 200 Brinell 
makes any great difference to machining. 

It is strongly felt that the recommendation 
“To reduce considerably the number of inde- 
pendent manufacturing companies in the in- 
dustry, by absorption, amalgamation or any 
such means that will allow of greater standardisa- 
tion and concentration” is one that should not 
have been included, tending, as it does, to suggest 
a certain degree of tolerance for the idea of the 
establishment of a monopoly. 

It is also suggested that the report has failed 
adequately to emphasise the important contri- 
bution which our workpeople can make to 
increased productivity in the machine tool 
industry by the full use of machines and equip- 
ment at their disposal. The Association under- 
lines the suggestion that designers should be in 
closer touch with production methods and costs 
than is often the case, even to the extent that all 
designers should serve a part of their training 
period in the workshop. 

With regard to a suggestion that too much 
time is spent on the preparation of drawings, the 
recommendation covering the employment of 
more utilitarian methods for the preparation of 
drawings is accepted. But it is not accepted that 
the technique of freehand drawings with dimen- 
sions subsequently typed in is likely to lead to an 
improvement in productivity. 

The Association refutes in the strongest 
possible terms the implication that the machine 
tool industry in the United Kingdom should 
become a monopoly. It says that it is certainly 
not the policy of the Association nor any of its 
members that the traditional competitive struc- 
ture of the industry should be interfered with in 
this way. 

The medium and long-term recommendations 
concerning rationalisation and concentration ; 
unit standardisation and construction ; specialis- 
ation in the production of certain parts and 
units ; assembly of standard machines by certain 
firms, and the building up of special machines 
from standard parts by other firms, are believed 
not to be possible of implementation. Even if 
these plans were adopted it is considered that 
they would lead to confusion and stagnation 
within the industry. 





HiGH-POWER TRANSMITTER AT ABU ZAABAL, EGyPT.— 
A new short-wave broadcasting transmitter, manu- 
factured and installed by Marconi’s Wireless Telegraph 
Company, Ltd., is now in operation at Abu Zaabal, near 
Cairo. The specification required that programmes 
from this 100kW short-wave transmitter should reach 
all Europe, the Far East, both North and South America, 
Australia, New Zealand, and South Africa, and from a 
100kW medium-wave (620 kilocycles) Marconi trans- 
mitter on the same site to the Middle East. In both 
transmitters the valves are air-cooled. The short-wave 
transmitter operates on six frequencies, and is so designed 
that rapid selection of any one frequency can be carried 
out in less than three minutes. 
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A Power Driving Tool 


IN an interesting demonstration given last 
week at the Crawley works of F. H. Bourner and 
Co. (Engineers), Ltd., there was shown the 
method for operating the firm’s ‘‘ Supa-Dynamic”’ 
power driving tool, and some of its many appli- 
cations in building, constructional engineering 
and other branches of industry were described. 
This tool has been made for some time 
by the firm and its application has steadily 
been widened by the introduction of new 
accessories. It is intended for nailing specially 
made pins into steel, concrete, brickwork, &c., 
and the power used for driving purposes is 
provided by rim fire 0-22 blank cartridges. 
These cartridges are made in different strengths 
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into which the pin is to be driven. Continued 
pressure slides the handle down the body and 
the end of the plunger C passes through the 
bore of the breech collar until its face comes into 
contact with the overlapping surface of the stop- 
plate. When the plunger forward movement js 
halted by the stop-plate continued movement 
of the handle compresses the spring behind the 
plunger head. When the limit of handle move. 
ment is reached the plunger spring is fully com- 
pressed and the push-button spindle is opposite 
the side of the breech collar. Depression of the 
button by the operator then pushes the collar 
over until its bore is in line with that of the 
breech collar and the plunger is driven forward 
by its spring to strike the firing-pin. The firing. 
pin strikes the head of the rim fire cartridge, 
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Section through Pin Driving Tool 


which can be selected in accordance with the 
hardness of material into which the pins are to 
be driven, and the length of the pins. 

The way in which the tool is handled can be 
seen in the illustration below and its simple 
construction and operation can be followed 
with reference to the drawing we reproduce. 
The tool consists essentially of a hollow body A 
within one end of which there fits freely a barrel 
B. The pin to be driven is fitted with a plastic 
bush which is a close sliding fit in the bore of the 
barrel and is designed to hold the pin in position 
when it is rammed up the barrel to the breech 
end. For loading purposes the barrel is removed 
from the tool and after the pin has been inserted 
the requisite blank cartridge is loaded into the 
rear bore of the breech. Through a simple 
bayonet coupling the barrel is locked into the 
tool by a partial turn. 

The handle of the tool is designed to slide 
down the body against the pressure of a return 





Pin Driving Tool 


spring and within a guide bush it contains 
there is mounted the plunger C with a relatively 
heavy spring behind it. The stem of the plunger, 
when the tool is inoperative, registers above the 
bore in a breech collar D. Between this collar 
and the breech block E is a stop-plate F. This 
stop-plate is held with its bore off-set from the 
breech collar by a leaf spring G, and projecting a 
short distance into the lower part of its bore is 
the end of the firing-pin H. A spring loaded 
push-button J used for firing purposes is mounted 
in the handle body. 

In the operating sequence with the tool the 
barrel is placed over the point in which it is 
required to insert the pin and pressure is applied 
on the back of the handle. The rubber-lined 
flash guard K mounted on a spring-loaded sleeve 
first moves back under the pressure until the 
barrel mouth presses against the wall or joist 





which explodes to propel the pin down the barrel 
with its plastic washer acting as a driving band. 

It will be appreciated ftom this brief descrip- 
tion and the drawing that the operation of the 
tool calls for little training and its straight- 
forward mechanical construction makes main- 
tenance relatively simple as there is but little 
wear on any of the parts. 

Many forms of pins are available for use with 
the tool, those with internally or externally 
Whitworth screwed heads being normally sup- 
plied in three diameters of jin, jin and jin, 
in lengths from 4in to 4in, and there is also a 
range of butt headed nail pins in similar lengths. 

Various ancillary units are supplied with 
the tool for particular operations such as 
controlling the depth to which a pin is driven, 
driving pins close to corners, crimping a 
pin driven into a steel member, &c. In this 
crimping process special pins having a shoulder 
below the threaded portion are used, and a 
piston is fitted into the barrel behind the pin. 
This piston, which is bored to take the screwed 
head of the pin, is of hardened steel with a sharp 
annular chisel edge round the bore. When the 
tool is fired the pin is driven into the steel and is 
followed immediately by the piston, the chisel 
edge of which strikes the surface round the pin 
to swage it up and around the shoulder. 

The tool weighs only about 4 Ib and the 
makers state that with a little practice an operator 
can, in straightforward work, drive up to four 
pins a minute. 





Renewal of Transatlantic Cable 


THE work of renewing the direct cable operated 
by Cable and Wireless, Ltd., across the North 
Atlantic from Porthcurno, near Land’s End, 
to Newfoundland, is due to be completed in 
mid-August. To carry out this renewal, which 
will entail the replacement of 1250 miles of 
submarine cable, Cable and Wireless, Ltd., 
has chartered H.M.T.S. ‘“‘ Monarch” and she 
will leave London early in July. Work on renew- 
ing the cable was begun last year, when an 
800 miles section of it was renewed in mid- 
Atlantic. Cable communication between Porth- 
curno and Harbour Grace was then restored on 
August 6th for the first time since the cable was 
interrupted in 1943. The “ Monarch” will 
complete the renewal by extending last year’s 
work eastward into Porthcurno and westward 
into St. Johns, Newfoundland. She will also 
renew part of the cable joining Newfoundland 
with the Canadian mainland at Halifax, Nova 
Scotia. The total cost of the complete work 
will be £1,900,000 and the traffic carrying capa- 
city of the cable will be increased by 70 per cent. 
It may be recalled that this transatlantic cable 
serves Canada and is linked with Cable and 
Wireless, Ltd.’s Pacific cables to Australia and 
New Zealand by trans-Canadian land lines. 
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A Display of Engineering Models 


ACH year, at about this time, it is our custom 
to record the occurrence of the Institution of 

Civil Engineers’ conversazione. A well-known 
and very interesting part of that function is the 
display of models, lent by members of the Insti- 
tution, Which may be seen in the library during 
the course of the evening’s entertainment. This 
year, the display contains several noteworthy 
exhibits, and quite equals the high standard set 
by the models shown during the past few years. 
A number of the present models represent struc- 
tures or works which have already been described 
in these columns; others are such that their 
interest cannot easily be captured by a printed 
description. We have therefore confined our 
account to a few selected exhibits, which are 
described below. 

A Sand Washing Plant for Filter Beds.—A 
model of a plant designed to clean the filtration 
medium—namely sand—at the secondary filter 
beds of the Metropolitan Water Board’s works 
at Ashford Common, which are at present under 
construction, was shown by Mr. H. F. Cronin, 
the Board’s chief engineer. The plant is intended 
to clean the sand in situ while the filter bed 
remains charged. It consists of a lattice box 
girder bridge, spanning the filter bed and rail- 
mounted on end carriages at 115ft centres. The 
bridge operates a sand washing caisson which is 
suspended from it. The caisson is 1ft wide and 
extends in four sections over the width of the 
filter bed. To clean the sand, the caisson is 
lowered, so that its lower. edges penetrate the 
sand to a depth of 6in, thus isolating a section 
112ft long by 1ft wide. Vertical pipes moving in 
guide tubes are then lowered through the centre 
of the caisson into the sand, down to the depth 
it is desired to wash the sand. The vertical pipes 
terminate at their lower ends in lance heads, 
which incorporate orifices in the horizontal 
plane. At their top ends the pipes are connected 
by a pipe system to the wash water supply. Wash 
water is introduced under pressure into the sand 
through the orifices and, due to a pressure 
gradient created in the chambers of the caisson 
by two suction pumps, the wash water rises, 
passing through the chambers and through a 
return pipe system at the top of the caisson to 
waste. The upflow of water is adjusted so that 
the silt and biological growth in the sand are 
carried off in suspension, but not the sand itself. 
The wash water is supplied by a flexible hose 
from hydrants fitted in the roadway between the 
filter beds. 

The time to wash one strip is of the order of 
one minute, and after that period the lances 
inside the caisson are withdrawn. The caisson 
is then hoisted clear of the sand and transported, 
by the movement of the bridge, to a contiguous 
strip, where the sequence of operations is 
repeated. Washing of a filter bed involves 300 
stages and will normally be carried out in seven 
hours. The cycle of events, translation, lowering, 
washing, hoisting, translation is automatically 
controlled by electrically interlocked controls 
situated in a cabin on the bridge. 

The caisson is counterbalanced by a rake which 
is normally carried in the stowed position. At 
times of the year when weed growth is experi- 
enced in the filter beds, the rake which extends 
over the width of the bed, can be lowered and by 
travelling along the filter bed will clear the weeds. 
When the end of a bed is reached the rake can be 
raised and hoisted, ready for removal of the 
weeds. The bridge is provided with its own 
motive power by a diesel engine and generator, 
and it incorporates a transfer mechanism in the 
form of wheels set at right angles to the normal 
direction of travel. The wheels can be power 
jacked on to transfer rails for movement into 
line with a parallel filter bed, so that the plant is 
capable of operating over sixteen filter beds in 
turn. We understand that a small prototype 
section of this plant, with a length of the order of 
10ft, has been tried out by the Board at filter 
beds at Surbiton and Kempton Park, and from 
the results achieved with it, it is expected that the 
new plant will give better cleaning of the beds 
than the manual removal and subsequent cleaning 
of the top layer of sand at present in use. 





Experimental Model of the Coronation Arches. 
—The model of the Coronation arch exhibited 
by Mr. G. C. Greetham, chief structural engineer 
of the Ministry of Works, was made to check the 
wind forces on the actual arch, by having the 
model tested in the wind tunnel at the N.P.L. 
The model was suspended in the tunnel from the 
brass plate at the crown, with the feet free. 
Forces and moments due to wind at varying 
inclinations, both horizontal and vertical, were 
measured. With a wind velocity of 60 m.p.h. the 
maximum horizontal force was found to be 
equivalent to 2-5 tons on the full-sized arch. 
The model differs from the arches finally con- 
structed in several ways ; it was made with two 
alternative depths at the crown and the main 
tubes were the same diameter throughout ; but 
in the final design it was found possible to reduce 
these diameters progressively towards the feet. 

The Precise Alignment and Levelling of Rails.— 
Apparatus used for some very interesting work 
in the precise alignment and levelling of rails was 
exhibited by Mr. P. T. Fletcher, chief engineer of 
the Ministry of Works. The aim of this work has 
been to produce a long homogeneous rail, main- 
taining horizontal and vertical alignments to 
machine tool limits, over long periods of intensive 
use. The rails are intended to carry the carriages 
used for towing ship models in long testing tanks, 
such as those at the National Physical Labora- 
tory at Teddington. For such work, the resist- 
ance of the model is measured by a dynamo- 
meter mounted on the carriage ; should there be 
inaccuracies in the rail settings, serious errors 
would be introduced in the dynamometer 
readings. Thus a “ bump ” of a few thousandths 
of an inch can produce appreciable effects, such 
as induced vibrations in the carriage, which, of 
course, must be largely avoided. Very briefly, 
the methods used have involved mounting the 
rails on chairs, to allow adjustments to be made 
as settlement occurs in use, and welding the 
joints by the “ Thermit” process. A thorough 
investigation of the welding was carried out so 
that the quality of the weld, and in particular the 
required hardness, could be ensured. As a 
result, a surface varying within very small limits 
can be maintained across the joint. The entire 
length of the rail is levelled by a micrometer 
water level (allowance is made for the curvature 
of the earth) and it is aligned from a stretched 
wire observed through a travelling microscope. 
We were informed that for a length of about 
2000ft the rail may be adjusted to an accuracy of 
about +3 thousandths of an inch. 

Load Gauges.—The Building Research Station 
exhibited a number of load gauges for use in the 
field and the laboratory. Engineering research 
and economical design, it was pointed out, 
demanded the fullest assessment of the loadings 
encountered in civil engineering structures, and 
in recent years there had been considerable 
advance in the design of load gauges for use in 
the field, which were often called upon to 
give reliable results with infrequent recalibration 
under difficult conditions. 

The gauges exhibited ranged from a simple 
plate indentation load gauge to the portable steel 
proving ring capable of measuring load with 
extreme accuracy. They were loosely classified 
into three groups—electrical, mechanical and 
hydraulic. Gauges of the first group can gene- 
rally be used in remote places and once fixed 
in position the load can be recorded from a 
distance. The vibrating wire load gauge in par- 
ticular is suitable for field work, being compact, 

ily weatherproofed and remaining stable 
when kept under load for many months. The 
second group contains many rather heavy kinds 
of gauge with which it is generally necessary to 
get to the place where the gauge is fixed before 
a load reading can be taken. The third group 
includes the commonly known hydraulic pres- 
sure gauges in which the same fluid serves both 
the recording and loading systems and also 
those pressure cells in which the recording fluid 
is separate from that of the loading system. 
Photographs showed how the gauges themselves 
could be calibrated by the deadweight machines 
at the National Physical Laboratory. 
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The Injection of Cement Grout.—A grouting 
point, developed for use in railway work, was 
exhibited by Mr. M. G. R. Smith, Civil Engineer 
of the Western Region, British Railways. To 
consolidate soft-fissured clay embankments 
which have suffered from slips or continuous 
deformations over a number of years, cement 
grout may often be injected under pressure of 
about 100 lb to 140 Ib per square inch at depths 
12ft to 17ft below the top of sleepers. Difficulty 
has been experienced with this method, however, 
in preventing the grout from working its way 
upwards round the outside of the tube used for 
injecting into the embankment ; it was therefore 
found necessary to develop a special “ grouting 
point,” which is attached to the bottom of the 
grouting tube, to counteract this effect. When the 
* grouting point” is being driven the slots 
through which the grout emerges are covered 
and thus remain clear of soil, which would other- 
wise clog them. When the depth at which injec- 
tion of grout is required has been reached, a bar 
is introduced within the tube and the forward 
part of the “ grouting point” is driven further 
into the soil, uncovering the slots. There is a 
large collar at the upper part of the grouting 
point, which serves two purposes : it enables the 
point to be attached to the tube and also creates 
a wedge of soil which acts as a seal and prevents 
the flow of grout upwards. 





A Fault-Making Load-Breaking 
Ring-Main Unit 

THE photograph reproduced herewith shows a 
fault-making, load-b i ring-main unit, 
designed for operation in outdoor or indoor 
substations, with a maximum service voltage of 
11kV and a maximum continuous load current 
of 400A. This equipment is made by Crompton 
Parkinson, Ltd., Crompton House, Aldwych, 
London, W.C.2, and it was on show at the 
exhibition held in conjunction with the recent 
British Electrical Power Convention at Torquay. 

The ring-main unit is of fabricated construc- 





A Fault-Making Load-Breaking Ring-Main Unit 


tion. It has a main chamber filled with “* Pene- 
trol”? enclosing the current-carrying parts, 
and is fitted with incoming and outgoing ring- 
main cable boxes and tee-off connection. 

A detachable handle in the front of the unit 
is used to operate the main and earthing switches 
as well as to raise and lower the oil tank. The 
triple-pole, single break, oil switches have 
moving blades of solid copper, carried in 
machined cast brass hinge blocks. The switch 
blades are connected to the blocks electrically 
by double flexible copper laminations so that 
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the hinge does not have to carry current. The 
blades of the main oil switches open inwards so 
that the electromagnetic loop under short 
circuit conditions tends to close instead of open 
the switch. 

The rounded, multiple-type fixed contacts 
consist of copper strip slotted to ensure even 
alignment, with internal steel spiral springs to 
give adequate contact pressure. The fixed 
contacts are easily renewable and the moving 
blades can be reversed to give double life. 

The earthing switches are operated by separate 
shafts interlocked with the main switches to 
ensure that both cannot be closed at the same 
time. Contacts having the same rating are. used 
both for the earthing switches and for the main 
switches. A steel cross-bar carries the moving 
contacts and heavy section flexible copper con- 
nections are provided to the main earthing 
bar. The unit is fully interlocked for safety of 
operation. As shown by the illustration, there 
are sockets on each side of the top chamber, 
for the insertion of cable testing plugs. 





The Expansion of Aviation in Great 
Britain 

THE steady expansion of aviation in Great 
Britain over recent years is illustrated in 
the figures reproduced below, which have been 
prepared by the Society of British Aircraft 
Constructors. They depict the growth of the 
industry's manpower, the expansion of its 
production for export, the rising curve of pas- 
senger travel and the growth of freight carriage. 
One graph shows the increase in the number 
of hours flown by gas-turbine powered airliners. 

Manpower in the aircraft industry has risen 
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Fig. 1—U.K. Aircraft Industry Manpower Monthly 
Intake 


from 149,900 in June, 1950, to the present 
figure of 208,400 and the average intake over the 
last eighteen months has been about 2400 a 
month. The graph in Fig. 1 shows the labour 
intake each month. It is drawn from statistics 
covering only employment in firms manufac- 
turing airframes, engines, undercarriages and 
propellers. It does not include employment in 
other firms making parts and accessories or work 
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sub-contracted outside the main firms. There- 
fore, while the statistics cover the main bulk of 
the industry and are a fair index of trends, they 
are not a measure of the total manpower engaged 
in making aircraft, engines and parts. 

The total value of aero exports since 1946 is 
now some £225 million. The record total of 1952, 
shown in Fig. 2, did not include any of the new 
gas-turbine airliners, exports of which have 
just begun. Neither do the totals shown include 
the “invisible” export of licences to build 
British aircraft and engines overseas. 

The data of Fig. 3 show the hours flown 
by the three British gas-turbine powered 
airliners—the ‘‘ Viscount,” which first flew in 
1948, the ‘‘ Comet,” which first flew in 1949, 
and the “ Britannia,” which first flew in 1952. 





They also include the hours flown by “ Dart” 
turbo-propeller engined ‘“* Dakota” freighters, 
operated by British European Airways. The 
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Fig. 3—Number of Hours Flown with British 
Turbine-Powered Airliners 


total number of hours flown by these aircraft 
is now 18,000, about 10,000 of them in revenue- 
earning service. 
The graphs in Figs. 4 and 5 are drawn from 
Ministry of Civil Aviation statistics. Fig. 4 
1,500 _ 





Millions of Miles 


3 








Ss 





Fig. 4—Growth of Passenger Travel on British 
Airline Services 


includes travel on all scheduled services flown by 
British operators—B.O.A.C., B.E.A. and the 
independent companies. The figures for 1952 are 
estimated. It is clear that the miles flown in 
passenger service have increased by more than 
three times since 1946. 

Fig. 5 shows freight carried by B.O.A.C., 
B.E.A. and the associated companies. It does 
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Fig. 5—Growth of Freight Carried by British 
Airline Operators 


not include the independent operators. It 
shows that ton-miles flown have increased by 
more than three times from 1946 to 1952. The 
levelling-off of traffic in 1952 was due to import 
restrictions by some overseas countries. Accord- 
ing to figures for world-wide freight, published 
by I.C.A.0., this British traffic forms about 
one-twentieth of international freight carried. 





An Electric Steam Steriliser and 
Hot Water Heater 


Our illustration shows the general arrange- 
ment of a combined electric steam steriliser and 
hot water heater made by Gillott Electro Steam 
Cookers, Ltd., Chalford, Near Stroud, Glouces- 
tershire. This equipment is designed to provide 
the dairy farmer with a single unit incorporating 
a steriliser and a supply of hot water. 

A constant supply of hot water for dairy 
service is available from the thermostatically 
controlled, lagged, hot water storage tank, 
which has a hot water capacity of 20 gallons ; 
the time taken to reach a temperature of 210 
deg. Fah. is given as 25-35 minutes, with a 
heater loading of 14kW. As shown in the illus- 
tration, the steam generating tank with its two 
heater elements is mounted, with a non-return 
valve, above the hot water storage tank. Steam 
can be raised in about five minutes and is avail- 
able continuously for one and a half hours 








for maintaining the chest at sterilising tempera. 
ture. 

The sterilising chest is available in two sizes 
having capacities of 16 cubic feet and 27 cubic 
feet, respectively. The smaller unit has a 4kw 
steam generator with a steam capacity of 12 jh 
per hour and the larger unit has a 6kW steam 
generator with a steam capacity of 18 |b per 
hour. The sterilising chest is fitted with a per- 
forated tray for carrying the dairy utensils ang 
the steam generator is provided with a combined 
relief valve and descaling pipe. 

The steriliser is of angle iron construction 
with welded, heavy gauge steel tanks and chest. 
galvanised after manufacture. Double-panelled 
steamtight doors are fitted and the hinges are 
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An Electric Steam Steriliser and Hot Water Heater 


readily reversible on site, without tools, to suit 
left-hand or right-hand opening. To simplify 
handling the heating unit and the sterilising 
chest are separate assemblies bolted together ; 
the same heating unit will accommodate either 
size of sterilising chest. 

The equipment described here was exhibited 
at the electrical exhibition held in conjunction 
with the British Electrical Power Convention 
at Torquay, from June 8th to 12th. 





Customs Launches for Nigeria 


We show in our photograph one of the two 
launches which have been completed recently 
by Brooke Marine, Ltd., and designed and built 
by the company for the Crown Agents for the 
Colonies, acting on behalf of the Government 
of Nigeria. Both boats have concluded their 
trials successfully and will shortly take up their 
duties in the customs service of the colony. 
The dimensions of each vessel are identical, 
being, length overall 36ft, length on the water 
line 33ft 9in, beam 9ft 6in and draught 2ft 9in, 
but the propulsion arrangements are different. 
One launch, which has a displacement of 6:5 
tons and is named “ Charger,” has twin screws 
and attained a speed on trial of 13 knots, the 
machinery installation consisting of two Perkins 
P.6.M marine diesel engines having a 2 to | 
reduction gear and reverse. Each engine develops 
65 b.h.p. at 2000 r.p.m. and the total power is 
adequate to maintain the normal service speed 
of 11-5 knots. 

The second launch, named “‘ Checker,” has a 
displacement of 6 tons and is powered by one 
Perkins P.6.M marine diesel engine driving 
through a 2 to 1 reduction gear and reverse, to 
give a service speed of 9-5 knots. It gave 
the craft a maximum speed on trials of 10-5 
knots. 

Material of robust scantlings has been em- 
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ployed in the construction and English oak 
has been used for the keel, stern, aprons, knees, 
while the planking, which is carvel laid, is of 
African mahogany to a lin finish. Copper 
fastenings have been used, except at the stern, 
where brass screws have been employed, and 
the bottom of each launch has been copper 
sheathed. The bulkheads are of pine and this 
wood has been used for the deck, which is 
lightly caulked and filled with a white lead 
filler. Mahogany has been used generally for 
the cabin sides and trimming, and to allow the 
launches to carry out towing operations two 
posts of English oak have been fitted aft. The 
general arrangement is straightforward; right 
aft there is an open cockpit from which a door 
to port opens on to the crew’s accommodation, 
and another door to starboard leads to a toilet. 
Immediately forward is the steering shelter, 
having a door in the forward bulkhead giving 
access to the engine-room. Another open cock- 
pit is forward of the engine-room and steps 
lead down from it to a fore cabin fitted with 
upholstered seats. 





A Power Press Attachment 


THE photograph we reproduce below shows a 
device which can now be supplied for use with 
“ Raskin” open-fronted presses to adapt them 
for folding or multiple-punching operations on 
sheet metal up to 8ft long. This equipment, 
like the presses, is distributed by George Cohen, 
Sons and Co., Ltd., Sunbeam Road, London, 
N.W.10. 

The device is quickly and easily fitted to a 
press, the top half of the folding tool is of rigid 
construction and slides on the external surfaces 
of guides which are machined parallel to the 
prismatic guides of the ram. The lower half 





Folding and Multiple Punching Attachment 


Customs Launch for Nigeria 





of the tool is mounted on the press table with 
its outer extremities supported on outrigger jacks. 

The presses are driven by four-speed motors 
and through their push-button controls the 
number of strokes can be varied from sixty to 
fifteen per minute. This speed range makes it 
possible to use the attachment for shallow draw- 
ing operations as well as stamping, multiple 
punching and folding. The units, of 50 tons 
capacity, have a variable stroke from #in to 
3tin, and are suitable for folding sheets up to 
6ft long. Those made for 100 tons capacity 
have an adjustable stroke of up to 4in and will 
fold sheets up to 8ft long, and are designed to 
punch up to 125 holes 4in diameter in 16 gauge 
steel sheet. 





A Two-Stage Hydraulic Pump 


A TWO-STAGE, hand-operated, hydraulic pump 
now being made by Chamberlain Industries, 
Ltd., Staffa Road, London, E.10, is illustrated 
below coupled to a hydraulic ram. It is supplied 
with reservoirs with capacities of 4 or 2 gallons, 
and is designed to supply fluid at pressures up to 
a maximum of 5000 Ib per square inch. 

The pump is of all-steel construction with a 
high-pressure and a low-pressure cylinder of 





Two-Stage Hand-Operated Hydraulic Pump 


0:78lin and 1-625in diameter respectively. 
The high-pressure piston has a stroke of in and 
the low-pressure piston a stroke of 2in, and they 
are operated by a handle of convenient length. 
When using the pump an initial low pressure, 
up to some 500 Ib per square inch, is built up by 
operating both of the pistons together, and they 
give an oil displacement of 0-013 pints per 
stroke of the handle. At a pressure of 500 1b 
per square inch it is no longer possible to depress 
the handle. Then, by sliding up a sleeve at the 
bottom of the lever, a dog moves out of engage- 
ment to disengage the low-pressure piston. The 
handle can then be operated to move the high- 
pressure piston up and down in its cylinder 
till the maximum pressure of 5000 Ib per square 
inch is reached in the delivery line. 
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A Die Grinding and Polishing 
Machine 

A MACHINE for grinding and polishing the 
radii at the ingoing side of drawing dies, is 
made by Stenzel and Co., of Germany, and is 
now being marketed in this country by the Rock- 
well Machine Tool Company, Ltd., Welsh Harp, 
London, N.W.2. The machine has a small motor 
mounted at the rear of the column and through 
vee belts this motor rotates the work table and 
“a0 9 the head pulley for an endless grinding 

and. 

As can be seen from the illustration below, the 
endless grinding or polishing band is passed 
through a die mounted on the table and round a 
guide roll set below the table. Above the die 
the ingoing and outgoing runs of the band are 
spaced apart by guide rollers carried on an arm 
depending from the head of the machine. The 
lower guide roll is spring loaded to provide 




































A Die Grinding and Polishing Machine 


adequate tensioning of the band. It will be 
appreciated that, by adjusting the distance between 
the upper guide rolls and their height relative 
to the work and using a lower guide roll of appro- 
priate diameter, the band can be arranged to 
follow a required contour in the die. 

As the die rotates on the table with the abrasive 
band running through it, any grinding marks 
at right angles to the direction of drawing are 
removed. By changing vee belts and pulleys a 
range of different belt and table speeds are avail- 
able. Grinding bands in varying grits and grades 
and from 0-196in to 0-59in wide, are supplied 
for use with the machine. It is designed to deal 
with dies having holes from #in to 12in. diameter. 





A Mobile High-Voltage Testing Unit 


A NEW mobile test unit for the high-voltage 
d.c. testing of cable installations up to 33kV 
anywhere in Great Britain has been put into 
service by Crompton Parkinson, Ltd., Crompton 
House, Aldwych, London, W.C.2. It consists 
of a complete two-valve rectifier equipment with 
alternator, electrostatic voltmeter and control 
board permanently installed in a 15-20 cwt 
Morris Commercial van. This self-contained 
unit saves the time and trouble of unloading 
test gear and connecting it up on site. In 
operation the van is driven in to the nearest 
point from where two single-core rubber-insu- 
lated flexible leads can be run out and con- 
nected to the circuits under test. A general view 
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of the test equipment, seen from the rear of the 
van, is reproduced herewith. 

This mobile arrangement facilitates testing on 
sites where constructional work is in progress 
and makes it easier to ensure safety than with 
the usual temporary set-up of test gear. The 
van carries additional test equipment, such as a 
Wheatstone bridge. and “‘ Meggers,” to provide 
for fault localisation and other field tests, in 
cable systems of up to and including 33kV. 
The equipment can also be used for certain 
high-voltage tests on switchgear and _ trans- 
formers. 

All the equipment is mounted so as not to be 
affected by vibration and shock when the vehicle 
is travelling. In particular, each valve is sus- 
pended horizontally by a pair of resilient rubber 
mountings held in a “* Perspex ”’ cradle supported 
from the roof of the van. The valves are con- 
nected to give a maximum d.c. output voltage 
of 120kV between poles, that is 60kV to earth. 
The equipment can be energised from any 230V, 
single-phase supply but, to provide for circum- 
stances when this supply may not be available, 
the vehicle is fitted with a Crompton Parkinson 
alternator rated 1-65kVA, 230V, single-phase, 
fifty cycles per second at 3000 r.p.m. 

The alternator is driven from a power take-off 
fitted on to the gearbox of the engine. Through 
chain wheels the power take-off drives a lay- 
shaft, which in turn drives the alternator to 
obtain a speed increase in the ratio 3-5:1. 
The chain drives are enclosed in oil bath cases. 

The alternator voltage is adjusted by an 
excitation regulator to its rated voltage, but 
adjustment of the voltage input to the step-up 
transformer and, therefore, of the d.c. voltage, 
is effected by an induction regulator. This 
regulator is energised either from the mains or 
the alternator and gives an output of 0 to 100V. 

The regulator is operated by a d.c. motor 
supplied from the vehicle 12V battery and 
controlled by push-buttons mounted on the 
control panel. This panel is also fitted with a 
voltage regulator for the alternator, together 
with voltmeter, ammeter and frequency meter, 





Interior of Mobile High-Voltage Testing Unit 


valve filament controls, a single-pole circuit 
breaker and fuses for the low-voltage equipment 
and circuits. 

Glass screens above the control panel protect 
the operators from contact with high-voltage 
equipment when alive, and give a clear view of 
the electrostatic voltmeter for the d.c. output, 
the heater circuit milliammeters and the area 
beyond the back of the van. The two bucket 
seats in the driver’s cab are so arranged that they 
can be turned round quickly for use by the 
operators when testing. 

The equipment was designed in the test depart- 
ment of the Crompton Parkinson cable factory 
at Derby and the installation was carried out by 
work’s personnel into a special body built by 
Messrs. Kennings, Ltd., of Derby. 
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**H.O.R.P.”’ Isolator with Rotating Ice-Breaking Contacts 


High-Voltage Isolators with 
Ice Breaking Contacts 


To meet the demand for a high-voltage isolator 
capable of reliable operation under iced-up 
conditions, Switchgear and Equipment, Ltd., 
Banbury, Oxon, has developed two new forms of 
equipment. Both have high-pressure ice-break- 
ing rotating contacts which have free entry and 
exit as described below. In one form (the 
“H.O.R.P.,” or horizontal-opening-rotating- 
pedestal isolator, illustrated here), the switch 
blade moves in a horizontal plane, when opening 
and closing. In the other form the isolator is 
designated “‘ V.O.R.P.,” 
and the blade moves in a 
vertical plane. 

The general arrange- 
ment of the ““ H.O.R.P.”’ 
isolator is shown in Fig. 
1. In this illustration 
the coupling linkage 
between the isolator and 
the operating handle is, 
for convenience, shown 
mounted horizontally ; 
in practice it would 
normally be fixed verti- 
cally, below the isolator. 
One insulator post of 
each phase forms a 
pivot for the switch 
blade of that phase and 
is surmounted by a 
gearbox, the purpose of 
which is to give the 
blade the motion des- 
cribed below. 

Rotation of the driv- 
ing insulator post by 
means of the operating 
handle and _ coupling 
linkage through an angle 
of 50 deg. swings the 
switch blade into posi- 
tion between the jaws 
of the fixed contacts. The sections of the blade 
which enter the contacts (Fig. 2) are approxi- 
mately elliptical and at this stage of the closing 
action the major axis lies at an angle of 45 
deg. ; they thus enter the fixed contacts with a 
mechanical clearance and no resistance is offered 
to the motion of the blade. By an arrangement 
of interlocks and bevel gears in the gearbox, 
further rotation of the driving insulator causes 
the switch blade to rotate about its own longi- 
tudinal axis through an angle of 45 deg. until 
the major axis of the elliptical contacts lies 
across the jaws of the fixed contacts. The jaws 
are thus expanded and a contact pressure of about 
100 Ib is applied. This pressure is intended to en- 
sure low contact resistance and enable the switch 
to withstand the effects of through short circuit 





currents equivalent to 1OOOMVA at 33kV without 
damage. The mechanical interlocking is such 
that the blade cannot be rotated to make con- 
tact until it is fully home. Conversely, on 
opening, the blade cannot swing until rotation 
of the contact is completed. The high contact 
pressure and the rotating action of the blade 
result in a strong wiping action as the moving 
contact comes to the fully closed position. 
Thus the contact area is cleared of dirt and oxides 
at every operation. 

Special attention has been paid to the finish 
of the switch contacts, the fixed female contacts 
being nickel-plated and the moving contacts 
having silver inserts. 

This combination of metals was chosen 
because, although it has a somewhat higher 





Free-Entry Contacts of ‘‘H.O.R.P.’’ Isolator 


contact resistance than silver-to-copper, for 
example, it is more stable for outdoor use, inas- 
much as the nickel oxide which is formed is 
readily broken down by contact pressure. 

The free entry of the elliptical shaped switch 
contact enables any ice coating conditions to 
be broken, whilst the powerful turning motion 
of the switch blade crushes and clears any ice 
formation on the contact faces. This free-entry 
characteristic precludes the possibility of mal- 
operation occurring before the switch blade is 
completely home between the switch contacts. 
Arc horns are fitted to make and break the line 
charging currents in the usual manner. The 
operating mechanism is provided with a standard 
stirrup type handle, which is designed to accom- 
modate any required arrangement of Castell 
interlocks or auxiliary switches. Electromagnetic 
bolt interlocks can also be provided. 
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Industrial and Labour Notes 


Higher Productivity 


The thirty-sixth annual session of the Inter- 
national Labour Conference began in Geneva 
jast week, and was addressed on Thursday 
morning by the Minister of Labour, Sir Walter 
Monckton, Q.C. In the course of his speech, 
Sir Walter defined higher productivity as the 
means of obtaining more production, or better 
quality production, from the same resources. 
He said that higher productivity did not neces- 
sarily mean the expenditure of greater physical 
effort or an increase in the intensity of work, but 
it did mean the employment of better methods, 
better thinking, and the greater diligence of all 
concerned, so that there was an increase in the 
effectiveness of a given amount of work expended 
on a given quantity of resources. 

Sir Walter went on to say that it was com- 
paratively easy to convince a worker or an 
employer that higher productivity was desirable 
for the economy as a whole. It was not so easy, 
however, to explain to him why he himself 
might have to change his present job or re- 
organise his own business. In the United 
Kingdom, Sir Walter continued, great importance 
was attached to the practice of joint consultation 
between workers and employers and to regarding 
the worker as an intelligent and responsible 
person with his own individual contribution to 
make to the success of the enterprise as a whole. 
That was not merely a matter of setting up a 
series of works committees ; it was much more 
a matter of the attitude of mind in which both 
sides approached the question. Unless human 
relations were good, Sir Walter observed, it was 
very difficult to introduce changes in working 
methods. He was satisfied, he said, that one of 
the chief obstacles to the rapid introduction of 
new and more efficient processes to-day was that 
there were many employers who refused to con- 
sider a reorganisation of their undertakings 
because they were afraid of the resistance which 
it would arouse amongst their workpeople. 
They did not want to disturb the traditional 
practices which had grown up around the old- 
fashioned way of doing the job. But, on the 
other hand, Sir Walter added, we must beware of 
thinking that traditional methods must neces- 
sarily be abandoned. If, however, the relations 
between employers and workpeople were on a 
sound basis, there should be no difficulty in 
introducing changes. If they were bad, each 
side would take refuge behind a screen of privi- 
leges and customs which really served as defences 
in an undeclared war. Under such conditions, 
Sir Walter commented, the raising of pro- 
ductivity became very difficult. 


Britain’s Overseas Trade 


The final figure given by the Board of Trade 
as the value of exports of United Kingdom goods 
in May is £211,700,000, which is £3,100,000 
below the April figure, but £3,300,000 above 
the monthly average in the first quarter of 
this year. Taking the two months, April and 
May, together, the monthly rate of exports was 
£213,100,000, compared with £208,500,000 a 
month in the first quarter of the year and 
£213,100,000 in the final quarter of 1952. By 
volume, the Board of Trade says, exports in 
April and May were about 3 per cent more than 
the monthly average in the first quarter and 1 per 
_ more than the average for the last quarter of 

Exports of manufactured goods increased in 
April and May, most of the improvement being 
in the vehicles group. But among other engineer- 
ing products, machinery exports declined in 
May—after some increase in April—to the level 
of the first quarter’s average. Exports of metals 
in April and May were about £1,000,000 a 
month less than in the first quarter, but this 
decrease was offset by a rather larger increase 
in exports of other manufactures. According to 
provisional estimates made by the Board of 
Trade, the small decline in total United Kingdom 
exports in May, as compared with April, was 


nearly all in exports to the non-sterling area’ 
though the average for the two months of 
exports to non-sterling countries remained 
higher than in any month in the first quarter 
and was less than £1,000,000 below the monthly 
rate in the final quarter of 1952. The Board of 
Trade says that the recovery in the monthly 


‘rate of export in April and May was due wholly 


to increased shipments to North America, which 
offset some decline in exports to other non- 
sterling countries. 


Coal in Europe 


The Organisation for European Economic 
Co-operation has issued a report by its coal 
committee which surveys Europe’s coal position 
in 1952 and deals with the prospects for the 
current year. The report says that a prominent 
factor in the European coal market last year is 
the return to some degree of stability between 
the demand for and available supplies of solid 
fuel. The severe coal shortage of 1951, it is 
stated, was followed by an improvement, which 
was reflected in an easier supply situation and 
the possibility of building up stocks in sectors 
of consumption where they had fallen to an 
unduly low level. The easing of the situation 
has been attributed not only to an increase in the 
output of producing countries, but also to a 
relative reduction in the demand from con- 
sumers as a result of a general slowing down in 
the rate of economic development. 

Dealing with last year’s coal production in 
Europe, the report says that in April, 1952, it 
was estimated that coal production for the whole 
year could be increased to 479,600,000 tons, or 
3-4 per cent above the 1951 figure. To achieve 
that objective various measures were advocated 
with the general aim of increasing the labour 
force and using it as efficiently as possible, and 
at the same time improving mining techniques. 
But, the report says, in spite of the drive by all the 
producing countries, output generally continued 
throughout last year to lag behind estimates. 
Total coal production in Europe in 1952, accord- 
ing to the report, amounted to 475,100,000 tons, 
which was an increase on 1951 of about 2:4 per 
cent, but was 4,500,000 tons below the estimated 
output figure. The report notes that the United 
Kingdom, Germany, Belgium and the Nether- 
lands have been successful, to some extent, in 
overcoming one of the main obstacles to increased 
coal production, i.e. a shortage of underground 
workers. In each of these countries the number 
of coal face workers continues to grow. On the 
other hand, it is stated, France has preferred to 
base her effort on an improvement in pro- 
ductivity rather than on an increase in the 
number of miners. Last year in France output 
per manshift increased from 1327 kg in January 
to 1381 kg in December. 


The report estimates that this year coal pro- 
duction in Europe will amount to 487,200,000 
tons and that consumers’ requirements will total 
between 497,000,000 and 499,000,000 tons. 
This increased production of 12,100,000 tons 
over last year’s total can be achieved, it is sug- 
gested, if the efforts being made by the pro- 
ducing countries are continued. The general 
position may seem fairly satisfactory, the report 
adds, though there will be certain difficulties in 
ensuring supplies of coking coal. 


The European Productivity Agency 


The council of the Organisation for European 
Economic Co-operation has agreed upon the 
financial arrangements for the European Pro- 
ductivity Agency which has recently been 
established. The United States special repre- 
sentative in Europe has informed the secretary- 
general of O.E.E.C. that his government is pre- 
pared, subject to certain conditions, to transfer 
up to 2,500,000 dollars for the exclusive use of the 
Agency. 

The O.E.E.C. budget for the financial year 
1953-54 will contain an allocation of 150 
million French francs to be made from the assets 





of the O.E.E.C. for the purposes of the Agency. 
Member-countries of the Organisation which 
have made special agreements with the United 
States Government, in compliance with the 
Economic Co-operation Act of 1948 and the 
Mutual Security Act of 1951, have undertaken 
to pay to the O.E.E.C., for the European Pro- 
ductivity Agency, a portion of the counterpart 
funds deposited in accordance with the agree- 
ments. The amount, it is stated, will equal 8 per 
cent of the counterpart funds. 


Productivity School for Executives 


A group of industrialists is sponsoring a 
** productivity school” for young executives, 
which is to be held at Worcester College, Oxford, 
from July 27th to August 22nd. Young men 
between the ages of twenty-five and thirty-four 
in junior executive posts will have the oppor- 
tunity to receive instruction from practical men 
with long experience of factory administration, 
and from university teachers with specialist 
knowledge of economics, law, statistics and 
history. The subjects for study include the basic 
structure of industry, management techniques, 
the country’s economic position, and the effect 
of industry on the country’s social life. Sir 
Hugh Chance, of Chance Brothers, Ltd., is 
chairman of tiie committee responsible for the 
arrangements of the scheol. The studies will be 
directed by Mr. John Ayres, managing director 
of Petters, Ltd. It is stated that this year’s 
summer school is somewhat in the nature of an 
experiment, which, if successful, will be enlarged 
and repeated. 

Private Trading in Aluminium 

The Minister of Materials, Sir Arthur Salter, 
announced in a written parliamentary reply on 
Monday last that the Government had decided 
to restore private trading in aluminium from 
July ist, and that the Control of Aluminium 
Order would be revoked. The reply stated that 
our main source of aluminium was the Alumi- 
nium Company of Canada, which in recent years 
had been supplying four-fifths of this country’s 
needs. Agreements between that company and 
the United Kingdom Government in 1950 and 
1951 had secured substantial supplies of alumi- 
nium for the next twenty years, by firm contract 
until the end of 1955 and by yearly options to the 
Government thereafter. The substantial benefit 
to this country of those arrangements, Sir 
Arthur said, would be retained under private 
trading. 

The Minister’s reply went on to explain that 
the metal would be offered to industry instead 
of to the Ministry of Materials, the Ministry 
retaining the obligation, until the contracts 
expired at the end of 1955, to take up any part 
of the contract quantities not bought by industry. 
As from July Ist, Sir Arthur continued, a 
reduction in the contract price of about £6 a ton 
had been obtained, the benefit of which would 
be enjoyed by industry here as the Aluminium 
Company of Canada had undertaken not to 
charge more than the Ministry would have 
charged. In order that, under private trading, 
the options after 1955 might be effectively 
operated, the Ministry of Materials had accepted 
an obligation for the following five years to buy 
up to 20,000 tons a year of unsold aluminium 
within the option. 

Following the statement made by the Minister 
of Materials, the Board of Trade has announced 
that it is prepared to consider applications for 
licences to import primary unwrought aluminium 
in blocks, billets, ingots, slabs, notch bars, wire 
bars, sticks and granules. Applications for these 
licences should be made to the import licensing 
branch of the Board of Trade, 43, Marsham 
Street, London, S.W.1. Imports of secondary 
aluminium and aluminium alloys may already be 
made without an individual import licence, 
unless they are consigned or originate from 
certain countries specified in ‘“‘ Notice to 
Importers 492.” 
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Rail and Road 


New Roap BripGEs IN SIERRA LEONE.—It is reported 
that the Colonial Secre of Sierra Leone has one 
a grant of £440,000 under the Colonial Development 
Welfare Act towards the cost of constructing ten road 
bridges to replace ferry crossings in the Colony. The 
bridges, which are expected to be completed within three 
years, will do much to accelerate transport in the Colony. 
Approval has also been given to a grant of £160,000 
sterling for the laying of 160 miles of roadway. 


BrITAIN’s Motor InpustrRY.—The Society of Motor 
Manufacturers and Traders says that motor-car pro- 
duction in May in the United Kingdom was the greatest 
ever. A total of nearly 50,600 cars for the month gave 
a rate of one car made every fifteen seconds of ‘the 
working period, and exceeded the previous peak in 
November, 1950, by 1000 units. During May nearly 
19,700 commercial vehicles also came from British 
factories, an increase of 300 a week on the previous 
average for this year, and nearly 3000 more than the 
April total. The industry’s exports in May included 
about 31,000 cars and 9200 commercial vehicles. Car 
exports to Canada during the month numbered 5685, 
and 3064 cars went to the U.S.A. 


Air and Water 


Marine COLieGe.—The building of a new marine 
and technical college to cost about £500,000 has begun 
at South Shields and Mr. Chuter Ede, M.P., recently 
unveiled a plaque to mark the occasion. 


RETIREMENT OF MARINE SUPERINTENDENT.—The Royal 
Mail Lines, Ltd., announces that Captain F. G. Spriddell, 
C.B.E., R.D., R.N.R., who is a Younger Brother of 
Trinity House, will retire at this end of the month and 
will be succeeded as marine superintendent by Captain 
E. Sandys, who is also a Younger Brother of Trinity 
House and has been assistant marine superintendent 
since 1949. 


Miscellanea 


Oi WELL IN Sicity.—The D’Arcy Exploration Com- 
pany, the prospecting subsidiary of the Anglo-Iranian 
Oil Company, Ltd., following geological, vity and 
seismic surveys in Sicily, has decided to drill a test oil 
well in the Vittoria concession area. 


Care OF VEE BeLts.—A brochure has been published 
by the British Tyre and Rubber Company, Ltd., Herga 
House, Vincent Square, London, S.W.1, entitled “* Plain 
Facts About the Care of B.T.R. High-Test Industrial 
Vee Belts.’’ This publication describes the construction 
of vee belts, their fitting and application for various 
purposes, adjustment, maintenance, &c. 


FuEL AND Power Apvisory CouNncit.—The Minister 
of Fuel and Power has appointed Sir George Paget 
Thomson, F.R.S., to be chairman of his Scientific 
Advisory Council in succession to Sir Alfred Egerton, 
F.R.S., who retires at the end of June, when his term of 
office expires. He has also roo gg Mr. Kenneth 
Gordon to be a member of the Council. 


SurRvEY OF BACK PRESSURE GENERATION.—Replying 
to a question in the House of Commons last Monday, 
the Minister of Fuel and Power said that he had made 
arrangements for a survey of the ntialities for back 
pressure generation of power in this country. A ques- 
tionnaire is being circulated to about 4000 industrial firms 
consuming upwards of 2000 tons of coal, coke or oil a 
year. 

HicH-Capacity BEARInGs.—A catalogue has recently 
been issued by Pollard Bearings, Ltd., Ferrybridge, 
Knottingley, Yorks, on its ““ Max Load” high-capacity 
roller bearings, which are now being made in a num- 
ber of types and sizes. This design of bearing is 
widely used in America, and is manufactured to inter- 
changeable limits whereby the detachable part of any bear- 
ing is interchangeable with the corresponding of an 
equivalent bearing. If required, the detachable bearing 
race can be dispensed with and the rollers used to track 
directly on a suitably hardened shaft or housing. 


An INDUSTRIAL FLoor Drier.—Particulars have been 
received from Columbus-Dixon, Ltd., Empire Way, Wem- 
—_ Middlesex, of a power floor drier which it is now 
making. This machine has a 24in wide nozzle and is 
powered by a */, h.p. motor desi to ensure that all 
dirt, grease and water are suc up into the tank. It 
has a power water ejector and self-cleaning tank, which 
eliminate the need for drainage and prevent clogging by 
silt deposits. A combined scrubbing and drying hand 
attachment enables inaccessible corners under benches, 
&c., to be scrubbed and then dried in one operation. 


EXPERIMENTAL POWER STATION FOR WASTE COAL.— 
The British Electricity Authority has received the 
consent of the Minister of Fuel and Power to the building 
of a new power station at Ochiltree, Cumnock, Ayr- 
shire. It will be known as Barony power station and 
has been specially designed to burn the “ slurries” and 
“ filter cake ’’ produced when coal is cleaned at the 
washeries. Hitherto these very low-grade fuels, which 
have both high ash and moisture contents, have been 
little used and are often left as waste on the coal fields. 
The plant at Barony will consist of two 30MW turbo- 
generator sets and four boilers each of an evaporative 
— ity of 150,000 Ib of steam per hour. The station 

also have two cooling towers, each with a capacity 
of 1,500,000 gallons of water per hour. 
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Notes and Memoranda 


DieseL ENGINE Fitm.—Recently, R. A. Lister and 
Co., Ltd., showed a colour film ——s the various 
applications of the engines produced by the com- 
pany and also the processes involved in the building 
of the * Freedom ”’ range of engines at Dursley. The 
film has a running time of twenty-five minutes and it 
illustrates the land and marine uses of the engines and 
shows all the stages in the manufacture of the units. 
Entitled “‘ Freedom Range,”’ the film is intended for 


showing in overseas markets and will accompany a . 


special demonstration truck which carries a display of 
“Freedom ”’ engines and which recently sailed on 
board the Canadian Pacific ship “* Beaverglen,”’ to make a 
tour of Canada. 


BritisH INSTITUTE OF MANAGEMENT LIBRARY.—The 
entire stock and goodwill of the Management Library 
has been presented by the proprietor, Mr. R. C. A. 
Vernon, as a Coronation gift to the British Institute of 
Management. The library was founded in 1930, with 
a nucleus of the private collection of Colonel L. Urwick, 
and it has subscribers in many parts of the world. About 
eighteen months ago it became the property of Mr. 
Vernon, who is grog ee of Production Publi- 
cations (London), Ltd. This addition to the Institute’s 
existing library means that there is now gathered under 
one roof a comprehensive collection of management 
literature, the total number of volumes and documents 
being 20,000. The Institute has undertaken to continue 
_ services to existing subscribers to the Management 

ibrary. 


New B.B.C. TRANSMITTING STATION.—On Sunday, 
June 2Ist the new Welsh Home Service transmittin; 
station at Towyn took over the service on 341m (881 kc/s 
from the temporary transmitter which had been operating 
from a caravan on the site since December, 1952. This 
new Welsh transmitter has a power of 5kW—the highest 
so far used in the group of additional low-power stations 
which the B.B.C., since 1951, has been bringing into 
operation in different parts of the United Kingdom to 
improve reception of the Home Services. The Towyn 
transmitting station is designed for unattended operation 
with remote control from another B.B.C. centre. The 
et comprises a 2kW standby transmitter in 
addition to the main SkW transmitter and both of these, 
units were manufactured by Marconi’s Wireless Tele- 
graph Company, Ltd. 


SAFETY IN IRONFOUNDRIES.—The Council of Iron- 
foundry Associations announces that it is —— further 
steps to promote accident prevention in the ironfounding 
industry, supplementing the work it has already done in 
encouraging more ironfounders to appoint joint safety 
committees in their works. The Council has now decided 
to appoint a safety committee. It w* that the appoint- 
ment of this committee has been delayed because the 
Council had to deal first with the Foundry Workers 
(Health and Safety) Bill and then the draft Iron and 
Steel Foundries Health and Safety Regulations which 
succeeded the Bill. The early introduction of these 
regulations by the Minister of Labour was a condition 
upon which the Bill was withdrawn. A committee of 
representatives of the Council’s constituent associations 
has been examining the regulations. Its task should 
shortly be a. and the Council now considers 
that there should be a standing committee which can 
advise it and its member-firms on accident prevention 
matters. 


“* Coke-BURNING APPLIANCES ’’ HANDBOOK.—The Gas 
Council Coke Department has just published the fourth 
edition of the ‘“‘ Coke-Burning Appliances ** Handbook. 
The principle of selecting appliances on the basis of 
performance, first put into practical form in the 1938 
edition of this handbook, has now been generally 
accepted. The new handbook is stated to go further 
than any previous book published in its details of 
various appliances, advice on methods of selection and 
installation. It is diviced into sections according to 
the kind of appliances, each section being preceded by 
introductory notes of technical interest and value. 
Reference is made to the relevant British Standard 
Specifications and British Standard Codes of Practice, 
and a price guide is contained in a slip-pocket at the end 
of the book. The book is primarily intended for the 
guidance of architects, builders, local authorities, coke 
distributors, and all who are interested in the selection 
of efficient and reliable coke-burning appliances. It is 
available from Area Gas Boards or the Gas Council 
Coke Department, price 12s. 6d. 


INTERNATIONAL FEDERATION OF PRESTRESSING.—The 
Prestressed Concrete Development Group announces 
that the first general assembly of the International 
Federation of Prestressing is to be held in this countr 
and will take place in London from October 6 to 9, 1953. 
The headquarters of the assembly for its duration will 
be at the Institution of Civil Engineers, Great George 
Street, London, S.W.1. The chairman of the Prestressed 
Concrete Development Group, Mr. D. H. New, will 
welcome delegates and will preside during the election 
of the governing —— Papers on three aspects of pre- 
si concrete will be presented at the assembly, 
namely, the influence of abnormal temperatures on 
prestressed concrete constructions, design of statically 
determinate beams and slabs in prest concrete, 
based on ultimate load, and statically indeterminate 
constructions in Ro need concrete in the elastic and 
plastic phases. legates will also be given the oppor- 
tunity of seeing developments in this country by means 
of organised visits to sites and products works. A social 
programme for delegates and their wives is also being 
arranged. Further information may be obtained from 
the Secretary, Prestressed Concrete Development Group, 
Cement and Concrete Association, 52, Grosvenor 
Gardens, London, S.W.1. 
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RuGpy ENGINgERING SocieTy.—In October next the 
Rugby Engineering Society completes its fiftieth year 
of activity, and the council has decided to mark’ the 
occasion by holding a conversazione and exhibition on 
September 24th, 25th and 26th, the major theme of the 


exhibition being the progress of engineering in Rugby 
during the half century. The Governors of the Rugby 
College of Technology and Arts have placed the whole 
of the college at the disposal of the Society for the period 
of | na exhibition, and the function will take place at the 
college. 


Personal and Business 


Mr. G. E. Smitu has been appointed contracts manager 
of Brush Bagnall Traction, Ltd., Loughborough. 

Avvis, Ltd., Holyhead Road, Coventry, announces 
the appointment of Mr. J. B. Miles as chief production 
engineer. 

CROMPTON PARKINSON, Ltd., Chelmsford, announces 
the appointment of Mr. G. J. Corson as manager of! the 
traction division. 

MUSGRAVE AND Co., Ltd., Belfast, announces the 
removal of its Bristol office to 1, Host Street, Bristo} 
(telephone, Bristol 23369). 

AINSBURY Founpries, Ltd., states that Mr. R. F. 
Lockyer has been appointed sales manager for the 
Midlands and Southern England. 


THe HOFFMANN MANUFACTURING COMPANY, Ltd., 
Chelmsford, announces the opening of a new branch at 
176, Newport Road, Middlesbrough. 

Sir W. G. ARMSTRONG WHITWORTH AND Co. (IRON- 
FOUNDERS), Ltd., Gateshead-upon-Tyne, is to be known 
— as Armstrong Whitworth (Metal Industries), 

td. 

THe UNION CasTLe LINE announces that it proposes 
to open its own office at Salisbury, Southern Rhodesia, 
and that Mr. G. A. Chapman has been designated as 
manager. 

Mr. P. W. Howarb, managing director of the British 
Tyre and Rubber Company, Ltd., has been elected 
president of the Federation of British Rubber Manu- 
facturers’ Associations. 

THe British THOMSON-HousTON COMPANY, Ltd., 
states that Mr. L. H. Pulfer has been appointed to take 
charge of the special lamps section at Crown House, 
Aldwych, London, W.C.2. 

ELECTROTHERMAL ENGINEERING, Ltd., announces the 
sauna a works at Hamlet Court Road, Westcliff on 
Sea. he company’s head office continues at 270, 
Neville Road, London, E.7. 

ALAN MUNTZ AND Co., Ltd., Heston Airport, Houns- 
low, states that Charles D. Holmes and Co., Ltd., Hull, 
has signed a sub-licence agreement for manufacturing 
the ** Pescara ”’ free-piston engine. 

Mr. C. M. CoLsBeck has been appointed South Western 
divisional controller at the Ministry of Civil Aviation 
headquarters in Bristol, in succession to Air Vice-Marshal 
W. B. Galloway, who has retired. 

C. RYAN AND Co. announces that, owing to the 
renaming of Pancras Street, its address and that of 
Aryn Drawing Mills, Ltd., from July ist, will be 2-20, 
Capper Street, Tottenham Court Road, London, W.C.!. 

JosHuA HINDLE AND Sons, Ltd., Leeds, has been 
licensed by the Hamer Oil Tool Company, Long Beach, 
California, to manufacture and market the latter com- 
pany’s valves in the United Kingdom and other sterling 
areas. 

BROWN, O’SULLIVAN AND PARTNERS, 123, Victoria 
Street, London, S.W.1, announce that Dr. T. P. 
O'Sullivan, M.I.C.E., has relinquished his partnership. 
The firm will continue in the name of C. B. Brown and 
Partners. 

THe RAtmway Executive states that Mr. Michael 
Barrington-Ward, who has been a member of the 
Executive since its inception, will retire on October Ist 
next. He was formerly divisional general manager of the 
L.N.E.R. 

FerRANTI, Ltd., Hollinwood, Lancs, states that 
Mr. E. T. Norris, M.I.Mech.E., M.I.E.E., chief engineer 
in the transformer department, has been appointed 
consulting engineer to the company. Mr. Norris joined 
Ferranti, Ltd., in 1920. 

Tue Fairey AviATION COMPANY, Ltd., announces 
that, by arrangement with the Ministry of Supply, it has 
appointed Brigadier J. Clemow to be head of guided 
weapon development at its Research and Armament 
Development Division. 

PATERSON HUGHES ENGINEERING COMPANY, Lid., 
Bedford Street, Strand, W.C.2, states that Mr. John 
Ford, Midlands manager, has been appointed a director. 
The company’s Midlands office is now at 3, Highfield 
Road, Edgbaston, Birmingham, 15 (telephone, Edg- 
baston 1639). 

LONDON TRANSPORT announces the following appoint- 
ments, consequent upon the retirement of Mr. P. Croom- 
Johnson, chief engineer :—Mr. C. E. Dunton, M.I.C.E., 
chief civil engineer; Mr. A. C. Edrich, A.M.I.C.E., 
assistant civil engineer (permanent way) ; Mr. T. S. Pick, 
M.L.E.E., chief electrical engineer. 

Tue British BrRdADCASTING CORPORATION | states 
that Mr. F. M. Dimmock, head of the equipment depart- 
ment in the engineering division will retire on October 
18th next. Mr. E. C. Drewe, at present assistant head 
of the research department, will succeed him, and Mr. 
A. B. Howe, research consultant, is to succeed Mr. 
Drewe. Mr. R. A. Brown has been appointed assistant 
head of the building department. 
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British Patent Specifications 


When un invention is communicated from abroad the name and 

ss Of the communicator are printed in italics. When an 

ment is not illustrated the specification is without drawings. 

The date first given is the date.of application ; the second date 

at the end of the abridgment, is the date of publication of the 
te specification. 


‘pies of specifications may be obtained at the Patent Office 


Sales peek, 15, Southampton Buildings, Chancery Lane, W.C.2, 
ds, 8d. each. 


TURBINES AND COMPRESSORS 


92,213. September 28, 1950.—MounrtING oF BLADES 
or AXIAL-FLOW TURBINES AND COMPRESSORS, 
Compagnie Electromecanique, 12, Rue Portalis, 
Paris, France. 

As shown in the upper drawing, the discs A are 
formed with thin peripheral divergent webs B and C, 
which provide a Y-shaped rim. Mounted between the 
opposite webs of two 
successive discs are the 
runner blades D, which 
are assembled by means 
of bolts F and circu- 
lar grooves E turned 
in the outsides of either 
web and in the root of 
each blade. These bolts 
are also used to fasten 
suitable distance pieces 
or struts G to prevent 
any longitudinal de- 
formation of the disc 
rims. In order to facili- 
tate the mounting of the 
runner blades between 
the webs of the rim the 
grooves E are deformed 
over a length at least 
equal to the width of 
the blade root. Once 
the blades are mounted 
in position, the material 
removed is replaced by 
a splice piece secured 
by means of a centre 
screw, as shown in the 
lower view. In two 
modifications described 
the struts G or the rings 
have a U-shaped sec- 
tion and have their 
flanges directed towards 
the outside. Owing to 
this arrangement it becomes possible to provide the 
stator blades H with annular partitions or overlap 
bands J provided with radial sealing means K which 
co-operate with shoulders machined in the periphery 
of the disc rim webs B and C. Arrangements similar 
to those described are also applicable to steam or gas 
turbines. —June 3, 1953. 
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FILTERS AND STRAINERS 


692,266. June 6, 1950.—Liquip Fivters, Karl Georg 
Nowak, 49, Belghofergasse, Vienna, Austria. 
The invention relates to liquid filters for filtering 
the fuel oil supplied to diesel engines. Referring to 
the drawing, a cylindrical casing A, having an inlet 
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pipe B in the bottom, contains a cylindrical sieve 
Or screen C surrounding a fixed discharge pipe 
D for the filtered oil. The discharge pipe com- 
municates with the interior of the cylindrical sieve or 
screen by holes E. The sieve is made of perforated 
sheet metal or wire gauze and has wound on it a 
filtering element F of thread, yarn, or twine. The 
Outer surface of the textile filter element is enveloped 
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by a fine-mesh wire gauze G. The filtering 

ment is self-cleaning, in that the fabric winding 
acts on the wire gauze G in the manner of a non-return 
valve, as the dirt does not drop of its own accord 
from the smooth wire gauze surface. Dirt can be 
removed periodically by H, a longidutinally movable 
brush bearing against the gauze. This brush can be 
operated manually or, as shown, by electromagnetic 
means. The brush is arranged inside an iron cylinder 
J, which is influenced by a solenoid K when the 
current is switched on so as to be moved downwards 
against the action of a spring L, and when the current 
is switched off is caused by the same spring to return 
into its initial position. M is a spring-loaded valve, 
the spindle of which is depressed during downward 
movement of the brush cylinder J, thereby opening 
the valve for the discharge of dirt or impurities.— 
June 3, 1953. . 


STEAM GENERATORS 


692,306. December 31, 1949.—ELectTric STEAM 
GENERATORS, Robert John Frost, Milton Avenue, 
Clayton, Victoria, Australia. 

Referring to the drawing, the steam generator 
comprises a static transformer A having a core B 
upon which is wound the primary coil C. The 
secondary coil D is formed by a copper pipe wound 
about the primary coil. The lower end of coil D is 
connected by means of union E and coupling pipe F 
with a pipe G constituting an external circuit for the 
secondary coil. This pipe is the steam generating 
element and is connected by means of union H and 
coupling pipe J with tee-piece K, the right arm of 
which is coupled to steam outlet pipe L. The other 
arm of tee-piece K is coupled by rod L to one arm of 
tee-piece M and to the upper end of the secondary 
coil D and water inlet pipe N. The rod L completes 





the electrical circuit, but prevents any mixture of the 
steam and incoming water. The pipe G has inserted 
in it a helical metal coil O of a required diameter 
to neatly fit the pipe. In operation water is fed 
through pipe N to pass into and through the coil 
D and upon energisation of the primary C a heavy 
current is induced in the coil whereby the water is 
heated. The heated water then passes into the pipe 
G which, as a high-resistance circuit to the secondary 
coil, becomes heated and the water in the pipe G is 
converted into steam, The coil O opposes the flow of 
heated water in the pipe and tends to break up the 
flow and materially promote the generation of steam. 
Safety devices may be incorporated in the primary 
circuit to prevent energisation of that circuit until 
water is flowing in the secondary coil. In a steam 
generator constructed as described the secondary coil 
D was formed of 16 gauge gin copper tube approxi- 
mately 83in in length wound into five turns as shown. 
The pipe G comprised a 16in length of 16 gauge jin 
nickel chrome steel pipe. A current of 2000A at 4V 
was generated in the secondary coil D to effect the 
production of 30 Ib of steam per hour.—June 3, 1953. 


AGRICULTURAL ENGINEERING 


692,217. November 2, 1950.—PoTato HARVESTING 
ApparAtus, Charles Augustus Belton, Central 
House, Eastoft, Scunthorpe. 

In the drawing, A and B represent the top and 
bottom stretches of the conveyor of a mechanical 
potato harvester, which is composed of a series of 
parallel spaced slats. Fixed walls between which 
the conveyor moves are indicated at C and D. At 
E there is shown a chute down which potatoes, 
stones and clods of earth fall on to the conveyor. 
At a point about central of the conveyor there are 
secured to the usual slats A suitably inclined slats F 
corresponding in width and spacing to the slats A. 
The extremities of these inclined slats F are disposed, 
as shown, closely adjacent to the face of the fixed 
wall C. The inner end of each slat is preferably 
upturned as at G for the purpose to be referred to 
later. Suitable struts H are provided to support the 
slats F. The mixture of tubers, stones and clods of 
earth is delivered by the chute on to the upper ends 
of the inclined slats. As potato tubers are more or 


less round in shape, a considerable percentage of 
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them will roll down quickly clear of the stones and 
clods of earth and will roll over the upwardly curved 
lower ends of the inclined slats on to the horizontal 
part of the upper stretch of the conveyor without any 
manual assistance. Those failing to roll over can 
easily be raked over by the fingers or by a suitable 
form of rake. As the stones and clods of earth are 
not usually as round in 
shape as the tubers they 
will remain on the in- 
clined slats to be dis- 
charged back On to the 
ground. Means may 
be provided, if desired, 
to enable the angle of 
the inclined portion of 
the conveyor consti- 
tuted by the slats to be 
varied relative to the 
horizontal portion. In- 
stead of applying in- 
clined strips or slats to 
the slats of a conveyor, 
the conveyor may be made in two halves or portions 
longitudinally, one portion being inclined and the 
other horizontal, with means, if desired, to enable 
the angularity of the inclined portion to be varied 
in relation to the horizontal portion. It is estimated 
that by means of the invention there will be effected 
a saving of at least one-half of the manual labour at 
present required.—June 3, 1953. 
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TOOLS AND WORKSHOP APPLIANCES 


692,373. January 2, 1951.—DriLv Bits FOR BORING 
Rock, Joseph Dionisotti, Monthey, Valais, 
Switzerland. 

In the drawings, a drill bit is shown, which is 
intended to be moved in a combined rotary and axial 
percussive movement by means of a rod screwed 
into the threaded hole A of the central hub. The 
central portion B is made with two lateral extensions 
C diametrically opposed to each other. A hole D 
permits the supply of water or air under pressure 
to the foremost part of the hole being bored in the 
rock. A central cutter E has a cutting edge which 





extends along a diameter of the bit and which is 
intended to bore a guide hole. In the drawing F 
indicates the rock in which a hole has to be bored, 
and the foremost portion of the hole which constitutes 
the guide hole is seen. The other cutters are step 
cutters designed to split away the rock when a per- 
cussive movement is imparted to the bit. The cutting 
angle and the clearance angle of the step cutters can 
also be seen. The step cutters are disposed along a 
spiral and on a surface of revolution, the radius of 
which increases toward the rear of the bit. Modified 
designs showing four sets of cutters arranged in 
cross form are also shown in the specification.— 
June 3, 1953. 


SHAFT SEALING DEVICES 


692,374. January 2, 1951.—SEALs FoR RELATIVELY 
ROTATABLE ELEMENTS, Crane Packing Company, 
1800, Cuyler Avenue, Chicago, 13, Illinois, 
U.S.A. 

The invention relates to rotary mechanical seals 
for gritty liquids. As shown in the drawing, the hous- 
ing A has an opening B through which projects a 
shaft C of the impeller hub D. It has a radial surface 
E which is flat and smooth, also a recess F into which 
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a metal retainer G is pressed with a fluid-tight fit. 
Within the retainer is a tubular sealing element H, 
of resilient deformable material such as rubber, 
having a central fold and a pair of flanges, one flange 
abutting on retainer G and the other on a sealing 
washer J. A spring K is compressed between flanges 
of the sealing washer and serves to hold them against 
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the washer and retainer. Washer J is made of a 
moulded material such as a thermo-setting resin 
containing a powdered metal alloy of lead, tin and 
antimony, which has been found to have excellent 
wear characteristics when used with rotary mechanical 
seals. This washer is continually urged against 
the surface E by the spring to form a sliding fluid- 
tight seal. To remove friction torque from the seal- 
ing element the retainer G is provided with one or 
more drive lugs L which extend into a recess in the 
washer to allow it to move axially relative to the 
retainer, but to prevent substantial relative rotation 
between them.—June 3, 1953. 


MACHINE TOOLS 


692,362. August 29, 1950.—GgEAR CuTTING Hoss, 
W. E. Sykes, Ltd., Manor Works, Staines, 
Middlesex. (Inventor: Joseph Riley.) 

The body A of this composite hob is made of low or 
medium carbon steel. Longitudinal slots B cut 
parallel to the axis are shaped like keyways to receive 
the roots C of cutting blades D which fit tightly into 


WDWOOY 














No. 692,362 


the slots. Longitudinal V-grooves E are milled in 
the peripheral surface of the block between the slots 
to provide portions which can be deformed into 
engagement with grooves F formed in the blades 
themselves and which thus serve to hold the blades 
securely in the slots and prevent radial movement. 
Although the V-grooves milled in the body extend 
along the full length the turning over stops short of 
each end in order to leave substantial portions G 
which are not bent over, but provide undistorted 
datum faces at each end. Fixing of the blades 
against axial movement in their keyway slots is pro- 
vided by clamping washers H placed at each end of 
the body and fitting over collars J which project, 
initially undeformed, one from each end of the body. 
The aperture in each washer is flared, as shown, and 
after they are placed in position on the collars, a 
tool is used to turn the collars over the flared portions 
of the washers so holding them firmly in position and 
clamping the blades against axial movement. The 
profiles formed on the blades can be ground econo- 
mically using a thread or a worm grinder and they 
are in the form of a helix.—June 3, 1953. 


POWER TRANSMISSION 


692,286. May 23, 1951.—HyDRAULIC COUPLINGs, 
J. M. Voith G.m.b.H., Heidenheim, Brenz, 
Germany. : 

The drawing shows the stub shaft A of an electric 
motor or internal combustion engine with a flange, 
to which are secured pins B. The pins engage in 
sockets C on the outer side of the impeller D. The 
blading of the outer portion of the impeller extends 
from the diameter E to the diameter F, the ratio 
being 0-58. The blade space of the impeller is 
separated by a wall G from a container H, which is 
arranged between the wall and the hub and has an 
axial length corresponding to that of the impeller 
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blading. The runner J with the blading K is opposite 
the impeller, the runner being encl by the casing 
L, which is connected to the impeller, and the runner 
being mounted on the output shaft M via a sleeve N. 
The runner J is constructed in the usual manner 
with a diameter ratio equal to or smaller than 0-4, 





in this case equal to 0-3. The coupling operates in 
the following manner: the impeller rotates at high 
speed and imparts to the fluid mass the known vortex 
ring motion, in which the fluid within the impeller 
blading flows outwards and encounters the runner 
blades, between which it is deflected inwards. At 
high slip the fluid in the runner is guided inwardly 
to a considerable extent owing to the low runner 
speed and partly into the container H, whereby 
the vortex ring flow is considerably braked, and in 
addition the circuit is emptied and the transmitted 
torque is accordingly reduced. On the other hand, 
at lower slip values, that is, when the impeller and 
the runner have approximately equal speeds, the 
vortex ring is further radially displaced in the out- 
ward direction owing to the greater centrifugal 
force which is then set up also in the runner. The 
flow from the runner into the impeller then takes 
place entirely or substantially outside the wall G, 
which only offers low resistance, if any, to the rotating 
fluid. At low slip in the normal working range the 
power transmission occurs with low loss. The speci- 
fication shows several modifications in design.— 
June 3, 1953. 


ROAD TRANSPORT 


691,936. August 25, 1950.—SpRING SUSPENSION OF 
WBHEELS OF ROAD VEHICLES, Arthur Marenbon, 
65, George Street, London, W.1, formerly of 
55, Lordship Road, Stoke Newington, London, 
N.16; Joseph Dyson, 76/80, Grafton Street, 
Liverpool, 8, and R. A. Dyson and Co., Ltd., 
76/80, Grafton Street, Liverpool, 8. 

The invention has reference to the spring suspen- 
sions of road vehicles of the type embodying lami- 
nated leaf springs carrying the vehicle axles and 
connected at their ends to the chassis or bodywork 
of the vehicle. As the specification shows, the short 
axles on which the twin wheels of a road vehicle are 
mounted are each secured centrally to a laminated 
spring A, the two ends of which are inserted in 
elongated or rectangular openings B provided in 
cylindrical metal members C. In _ longitudinal 
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No. 691,936 


section the upper and lower opposed faces D of the 
openings are convex. Each cylindrical member at 
its inner end has secured to it a metal disc E against 
which the spring ends abut. Enclosing each cylin- 
drical member is a rubber bush F and enclosing 
this is a housing formed of an upper semi-cylindrical 
part G and a complementary lower part H. The 
upper part of each housing is carried by a bracket J 
depending from the chassis or bodywork. Fitted 
in each housing is a non-rotatable sleeve K, which 
constitutes part of the housing and the rubber bush 
F is bonded to this cylindrical member and to the 
enclosing sleeve. Introduced between the disc and 
the end of the housing is a rubber cushion L which 
may be bonded to a disc M by which the cushion 
is held in position. One or more packing shims N 
can be introduced between the disc M and the end 
of its housing.—May 27, 1953. 





END OF VOL: °4395 





June 26, 1953 





Books of Reference 


British Petroleum Equipment. The Council of 
British Manufacturers of Petroleum Equipment, 79 
Buckingham Palace Road, London, S.W.1. Price 
£2 10s. post free.—This 1953 edition of the Catalogue 
published by the Council on behalf of its members js 
the fourth in the series which made its first appe 
in 1947, and has the support of the oil industry ang 
the relevant Government departments. The very large 
refinery expansion programme in the United King. 
dom and abroad, since the second world war, has 
made great demands upon the equipment industry 
and this publication, containing some 615 Pages, 
presents a detailed picture of the resources, range of 
equipment, components, materials and services which 
the industry is in a position to provide. The catalo 
opens with a list of members followed by a classi 
list of equipment and services, complete with index 
which covers some 1500 headings and sub-heidings 
while the main part of the edition consists 0° illys. 
trations, technical data and descriptions of the 
various items of equipment manufactured by the 
members. 





Contracts 


THe ENGLISH ELecTRIC ExpORT AND TRADING Com- 
PANY, Ltd., has received an order from the United States 
Army Corps of Engineers for ten 103MVA, 230kV, 
single-phase outdoor transformers for the Chief Joseph 
dam. Briefly, the order will consist of ten 103MVA, 
continuously rated, single-phase, outdoor power trans- 
formers for connection in three 310MVA, three-phase 
banks, ratio 230kV/13-2kV, one transformer being a 
spare. The transformers will be forced oil cooled, the 
oil being cooled by water through a heat exchanger, 
The 230kV winding is desi; for star connection 
(neutral grounded) in the t phase banks. Each 
transformer will have an externally-operated off-circuit 
tap changer on the high-voltage winding. 





Launches and Trial Trips 


Corvette No. 3, pilot cutter ; built by the For, 
et Chantiers de la Mediterranee for the Port of Dunkirk ; 
length between perpendiculars 131ft 3in, breadth moulded 
29ft, draught 13ft 10in, displacement 530 tons ; speed 
12-5 knots ; two pressure charged Sulzer diesel engines, 
each six cylinders, 220mm diameter by 320mm stroke, 
600 r.p.m., drive through double-reduction gearing to 
single propeller shaft, 180 r.p.m. Trial, June. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


ILLUMINATING ENGINEERING SOCIETY 


Fri., July 10th—NotTTINGHAM CENTRE: The University, 
me aa Park, Nottingham, “ Midlands Area’’ Summer 
eeting. 


INDUSTRIAL WELFARE SOCIETY 


Wed., July 22nd.—Robert Hyde House, 48, Bryanston Square, 
London, W.1, “ The Role of Women in American Industry,” 
Miss Frieda $. Miller, 3 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
To-day, June 26th—S. Wares Group: Visit by a party of 
members to the works of Crompton Parkinson, Ltd., Newport, 
Mon., 1.45 p.m. 
Wed., July 15th.—LoNDON GrouP : Visit by a party of members 
ey Vacuum Oil Company’s Coryton R: , Essex, 
.45 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 
Mon., June 29th, to Fri., July 3rd—Summer Meeting, Newcastle 
upon Tyne. 


INSTITUTION OF MECHANICAL ENGINEERS 
Wed. to Fri., July 1st to 3rd —Summer Meeting in Sheffield. 


INSTITUTION OF MINING ENGINEERS 
Wed. to Fri., July 15th to 17th.—Summer Meeting in Manchester. 
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puUBLIC APPOINTMENTS 






















STANT ENGINEER (MECHANICAL) 


LONDON OFFICE 





ENGINEER (MECHANICAL) re- 
rown Agents for the Colonies for the 
Salary scale £575 by £25 » £750 by 
4 io. £575 minimum is linked to 
25 and is subject to increase at the rate 
jue Bt for each year above that age up to, 
, age 34, Fully qualified officers of 
G of age, who have completed at least 
ean satisfactory service are eligible, under 
itions, for a a increase in salary of 
» Pay addition to << sal. v4 payable at the rate 
cent. on first £500 and 5 per cent. on second 
i duty pe Pork of 8 per cent. on basic 
salary plus pay addition also payable at 
Engagement will be on unestablished terms 
F after satisfactory service, of appoint- 
‘he established and pensionable staff in due 
eas permitting. 
‘ecations : candidates between 25 and 35 
of age should have passed the qualifying 
sstion for Associate Membership of the Insti- 
‘ » of Mechanical rs or equivalent 
vigation, They should have served an pow 
‘ip or pupilage in the locomotive or rolling stoc! 
tm Sep the British Railways or with a 
pnotive OF rolling stock builders, or with a nd 
vaising in the manufacture of wharf or breakdown 
x, They should also have subsequent drawing- 
: experience in the design of locomotives or 
and wagons and diesel railcars or cranes, 
=r with asound knowledge of modern workshop 








THE ENGINEER 


, PUBLIC APPOINTMENTS 





THE BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 





ELECTRICAL ENGINEERING SECTION OF 
THE PLANT ENGINEERING DIVISION 


TECHNICAL ASSISTANT 





TECHNICAL ASSISTANT required by the Elec- 
trical Engineering Section of the Plant Engineering 
Division of the above tion for applied 

research in the iron and steel industry. 

Applicants should have a National or Higher 
National Certificate in Electrical Engineering and 
preferably some experience of heavy electrical engi- 
neering. Age range 22-26. Staff fall parti scheme.— 
Written applications only, siving ull particulars and 
statin Pes 04 Officer, 
B.LS. , 11, Park Lane, FP W.1. E9207 








BRITISH ELECTRICITY AUTHORITY 


LONDON 





SENIOR ASSISTANT CIVIL ENGINEER 





British Electricity Authority, _Headquart 
London, require a SENIOR ASSISTANT. “CIVIL 
ENGINEER in the Transmission Construction 
Branch. Candidates s should | be Corporate 





Duties include preparation of 
cations, examining and approving drawings, 
pic culations, and technical correspondence. 

rie to the Crown Agents, 4, Millbank, London, 
|, State age, name in block letters, full qualifi- 
gs and experience, and quote M2A/29209/EH. 
















MINISTRY OF SUPPLY 





DIVISION OF ATOMIC ENERGY 
(PRODUCTION) 





INEER GRADE |! (REFERENCE 467) 
NO ENGINEERS GRADE Ii AND Ili 
(REFERENCE 468) 





NGINEER GRADE I (Reference 467) and 
INEERS GRADE II AND III (Reference 468) 
ired by Division of Atomic Energy ee 
work on major calculations req by design 
es concerned with nuclear reactors and factories 
producing fissile material. Subjects dealt with 
to fluid flow, heat transfer, nuclear radiation 
ding and stress analysis, and cover such items 
mps, compressors, bearings and heat exchangers. 
Engineer Grade I will be responsible for a 
| specialist staff and should have extensive 
experience. Qualifications for is posts : 
engineering ey with A.M.I. 
LE, and ex) nee of ¢ duties noted, 
y ae 3 rade I, £128 £1454 ; Il, £927- 
; Wl, £597 (at age 25)-£927, according to age, 
sian and experience. Voluntary super- 
tion, Houses in reasonable time, if married. 
cations to Ministry of Supply, D.AT.EN.(P), 
y, Warrington, quoting reference of ys — 



















NATIONAL COAL BOARD 
N.E. DIVISION 





CIVIL ENGINEER 











plications are invited for a post as CIVIL 











will be dependent upon experience diqualit 
and will be within the range £785/£123 
— giving particulars of age, education, 
and qualifications, together with copies of 
recent references, to be sent not later than July 
to the Area Administrative — National 
Board, N.E. Division, Area No. 2, St. George’s, 
Road, Doncaster. E9 























IDDLESEX COUNTY COUNCIL 











OUNTY ARCHITECT’S DEPARTMENT 











ATING ENGINEERING ASSISTANT 






EATING ENGINEERING ASSISTANT re- 
ed, A.P.T. IV (£555 to £600 p.a., plus London 
ting). Appointment at grade minimum. 
blished, subject to assessment and 
ttibed conditions, Practical ——— = 
ing contractor and able to design large hea’ 
hot water service schemes with minimum 
ion. Application forms (stpd., add. f sap 
) from the County Architect, 1, een’s Anne’s 
Buildings, Dartmouth Street, Westminster, S.W., 
mable by 25th July (quoting M.103 T.E). 
sing disqualifies. E9173 































ISH ELECTRICITY AUTHORITY 











NORTH WESTERN DIVISION 












MAINTENANCE ENGINEER 
(MECHANICAL) 







ish Electricity Authority, North Western 
ion, requires MAINTENANCE ENGINEER 
ha oe at new Chadderton H.P. Generating 
oa Oldham. Salary, £787/£818 per annum. 
al engineering qualifications and experience 
peration and me of power plant 
ed, Apply, “saggy, A acancy No. Lmao 
tablishments O) cer, British Electricity House, 
Wilmslow Road, Manchester, 20, Sin 
















bers of the I s or hold 
a University Degree in ‘Civil Engineering. Duties 
are concerned with the design and construction of 





high-voltage transforming and swi stations in 
connection with the establishments the 275kV 
grid and extension of the 132kV i N.J.B. 
Grade 1, £1002-£1378 — .—Applications, 
stating age, present position and salary, aaa 
and experience, to D. Moffat, Director of Establish- 
ments, Winsley 


Street, London, w.i, oy 13th July, 
1953. Quote velerence E/389. E919. 


MINISTRY OF SUPPLY 








DIVISION OF ATOMIC ENERGY 
(PRODUCTION) 





ELECTRICAL ENGINEER 





ELECTRICAL ENGINEER required by Division 
of Atomic Energy (Production) for design and 
specification of electrical equipment for large fac- 
tories, including H.T. and L.T. a. sub- 
stations and internal installations. fications : 
recognised electrical engineering apprenticeshi with 
A.M.LE.E. (or equivalent) and experience of facto’ 
poe age Salary, £597 (at age 25)-£927. rnd 

perannuation. Applications to Ministry of 
Supply, PD. AT.EN.(P), Risley, Warrington, spating 





MINISTRY OF SUPPLY 
DIVISION OF ATOMIC ENERGY 
(PRODUCTION) 








DESIGN ENGINEERS required by Division of 
Atomic Energy (Production) to ae rape duties of 
project engineers, including the design and layout of 
special plant and equipment. Quali ications : 

engineering apprenticeship with A.M.I. Mech. 
(or equivalent) xperience of special p purpose 
chemical plant Sow} ———. Salary 
ranges, 1256-£1454, or £927-£12 ding to 


EDUCATIONAL 





BOURNEMOUTH EDUCATION 
COMMITTEE 





MUNICIPAL COLLEGE OF TECHNOLOGY 
AND COMMERCE 





Principal : M. L. YATES, M.A. (Com)., M.Sc.Tech., 
Ph.D., M.I.Mech.E. 





Full-Time COURSES are provided in preparation 


for the following :— 

Higher National Diploma, Mechanical and 
Electrical Engineering. 

B.Sc. ee Physics, Mathematics). B.Sc. 
(Engineering). (Economics). (University of 
London Enernal Desa ) 

Accountancy. 


Provision is made for students’ social and athletic 
interests, 

Applications for admission should be addressed 
to the vgn ag hy from whom any further particulars 
— may be obtained. Tel.: Bournemouth 
1520-1, E9162 £ 





re I.MECH.E., B.SC., CITY AND GUILDS, 
Guaranteed postal courses for all Exams. and 
Pacha Divisions from Elementary to Degree 
— Approximately 95 per cent successes. 
44-page prospectus free on request. — B.LE.T. 
(Dene 22), 17, Stratford Place, London, W.1. E505 £ 





FREE! Brochure giving details of Courses in Mech- 
anical and Production Engineering Draughtsman- 
ship, &c., for the A.M.I.Mech.E., A.M.LP.E., City 
and Guilds and other Professional Examinations. 
Train with the Postal Training nam gt gen “3 by 
an industrial organisation. ong fees.—E.M. 
Institutes, Postal Division, Dept. E 30, 43, a 
Park Road, London, W.4 ‘(Associate of H.M.V.). 








| ) SITUATIONS VACANT | 





NOTIFICATION OF 
VACANCIES ORDER, 1952 


The engagement of persons answering these 
advertisements must be made through a Office 
of the Ministry of Labour or a uled Employ- 
ment Agency if the applicant is a man aged 18-64 
inclusive or a woman aged 18-59 inclusive, unless he 
or she, or the employment, is excepted from the 
——— of the Notification of Vacancies Order, 
1 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A DRAUGHTSMAN, age 23 to 45, is required 
by British Cellophane, Ltd., Bridgwater, Somerset. 
The work involved is design of machinery and pilot 
Pemeyr for research. Applicants should possess at 
least O.N.C. and have served full works apprentice- 
ship in mechanical engineering with subsequent 
drawing-office experience.—Write to the Personnel 
Officer, giving full d details of age, training, experience 
and salary required, and quote te Ref. No. R.18. 


A 
A LARGE INTEGRATED STEEL COMPANY 
uires an experi: lesman to develop existing, 


allied products sales. Apply, stating 
salary required.—BOX No. Bo078, 


A LARGE MAN yt? te te COMPANY 
in Rochdale ges a Drawing-Office Section Leader 
for services and plant installation. Applicants must 
ae served a a arg gl and possess 

the Higher National Certificate. A staff pension 
scheme operates, Me nye giving details of age, 
perience, shor be addressed to 





qualifications and experience. Velunieny — 
annuation. Houses in reasonable time, if married. 
Applications to Ministry of Supply, D.AT.EN.(P), 
Risley, Warrington, quoting 469. Recent candidates 
need not apply again. E9181 


TENDERS 


INDIA STORE DEPARTMENT 





COMPRESSORS 





The Director-General, India Store Department, 
32/44, Edgware Road, London, W.2, invites TEN- 
DERS for the SUPPLY of :— 

TWO COMPRESSORS, water cooled, two stage 
heavy duty, displacement 1000 cu. ft. of free air per 
minute, to deliver at 100 Ib. per sq. in., with vee belt 
motor ene suitable for /440 vol Its, three-phase, 
50 Bag Lot C. mony, come complete —_ nous * motor, 
starter, 
shin ’ Ingersoll-Rand ping XLE, teh, by by 11din. by by 

in. or 

‘orms of Tender, which are ——, by Friday, 
ist July, 1953, may Fay urchased ai above 
poorye: yay on or after Thurs lay, 25th hoe, 1953, ata 
cost o' 

In your application for Tender forms please quote 
reference D.O, 2405/52. E9208 


CITY OF LIVERPOOL 


BATHS DEPT. 








TENDERS are invited for the On ay aed and 
peters of ONE 5000/6000 , hour 
HORIZONTAL ECONOMIC STEAM. <9 4 

anager and ry 62, women 


Liverpool, 3, but must be returned by post to 
undersigned so as to be received by noon, 


13th July, 1953. 
THOMAS ALKER, 
icipal Buildi Town Clerk, 
unicl dings, 
Liverpool, 2 (J.A.3245). £9190 





and ¢: 
BOX No. E1936, io The Engineer.” and Tey 
endorsed in top left-hand corner “ Leader.’ 
A LARGE WELL-KNOWN engincering company, 
marketing products in general demand, wish to 
appoint Technical Representatives. Permanent 
positions, pension scheme, and attractive remunera- 
tion offered to men under 35, possessing the necessary 
ability and experience. Special consideration and 
training will be given to young graduates in mech- 
— engineering.—Write, stating previous experi- 
ce, remuneration uired, to BO ‘ » 
Streets, 110, Old Broad Street, E.C.2. "E9212 
A MECHANICAL DRAUGHTSMAN is re- 
quired by the Bahrain Petroleum Co., Ltd. Appli- 
cants must be educated to at least Higher National 
Certificate in Mec Engineering and experi- 
enced in drawing and design of pumps, piping runs, 
— vessels, . Age limits 
alary according to qualifications and experience, the 
company providing free board, air-conditioned 
accommodation and medical attention. Each agree- 
ment is for twenty-four to thirty months with paid 
local and home leaves. Kit allowance and pension 
scheme. | ppely a full particulars.—BOX No. 
E9200, “ The Enginee: A 
A naveain EXCEPTIONAL OPPOR- 
tunity exists in the firm of Meredith and Drew, 
Biscuit Manufacturers, for Engineers. Applicants 
should be not more than 35 years of age and hold a 
in Mechanical Engineering. The successful 
applicant will be in charge of a group of factories. 
Applicants should have at least three years’ industrial 
br rience. These posts carry very good salaries and 
er excellent prospects. Pension scheme in opera- 
dea, —Reply, giving full details of age, qualifications 
and industrial experience, to Chief Personnel Officer, 
Meredith and Drew, Limited, The Highway, London, 
E.1, E590 a 
A SENIOR STOREKEEPER is required by the 
Bahrain Petroleum Co., Ltd. Candidates must be 
er familiar with stock card and records pro- 
» cargo ase wee and shipping uisitioning 
» Specifications, » applic- 
ct gs to a —" store "organisation dealing mainly 
with heavy constructional and main- 
tenance pate « and must have had supervisory 
experience. Salary according to qualifications and 
experience, Age limit 40 years. T e company pro- 
vides free air. ydation 


>» air 








and medical attention on two-year agreements with 
paid ~ and home leaves. Kit allowance and 
Apply with full particulars. —. 
Engineer.” 


No. E91 E9197, “ The 


25 to 40 years. 





SITUATIONS VACANT 


A SUPERVISING pig yang ven is required, pre- 
ferably with Degree of machine shop 
and on-site ph mon ina Midd East refinery, the 
staff comprising — 85 Europeans and 300 locals 
and Indians. Applicants must have had some 
fifteen years’ experience, including supervision and 
go pe salary in 
region of £1700 p.a. Board, living accommodation 
and medical attention provided in addition. Two- 
year contracts with local and home leaves. Apply 
with full particulars.—BOX No. E9198, “‘ The a 
neer.’ 


A UNIVERSITY ENGINEERING Gs he 
age 22-26, is required by a large engineering concern 
in Birmingham. The successful candidate will be 
given an intensive training in production and manage- 
ment techniques with a view to qi ying for an 
executive position. During this training period an 

attractive salary will be paid. All senior positions 
in the company are filled pave within the organisation 
and this opportunity should appeal to young gradu- 
ates with ability and ambition. The concern is 
progressive and one of a large group of companies 
who are only interested in men who will eventually 
occupy the highest administrative positions. Appli- 
cants should, in the first instance, forward a brief 
outline of their career for consideration by the 
Managing Director.—BOX No. E1920, “ The 
Engineer.” A 


A VACANCY EXISTS in the Witton laboratories 
of the General Electric Company, Limited, Witton, 
Birmingham, 6, for a Development Assistant in the 
fractional horsepower group. Applicants should 
possess a Degree, Higher or Ordi National 
Certificate in Electrical Engineering, and have had 
some experience in this work.—Apply in writing, 
giving full particulars, to Staff Manager, 
Electric Company, Limited, Witton, es 6. 
A 


A WELL-KNOWN _FIRM of management con- 
sultants invites app! ons for a permanent appoint- 
ment on its operating staff. Qualifications include a 
University Degree in Engineering or Science, works 
training or any cap and ‘good executive experi- 
ence, for p The appointment 
is responsible and well ' paid, and requires personality 
and ability above the average. Please send full details. 

—BOX No. E9188, “‘ The Engineer.” A 


AGRICULTURAL AND GENERAL engineers, 
Essex, require immediately young Engineer for design 
and development work. Must be capable of pro- 
ducing own designs and detailed drawings and su 
vising development work in shops. Position pl 
good prospects for enterprising man, age about 
26/28, with sound technical and workshop training. 
State age and salary expected.—BOX No. — 
“The Engineer.” 


AN EXPERIENCED Works Superintendent re- 
quired by long-established manufacturers of space 
heating appliances in N.W. London, employing 250. 
—Full particulars and salary required to BOX A.C. 
82630, Samson Clarks, 57/61, Mortimer Street, W.1. 
E9225 A 
APPLICATIONS ARE INVITED by a Dame 
industrial concern owning and operating cemen 
os in Pakistan for th the post of a Works Chief 











Qualifications. 2 University Degree in echanical 
or Electrical a og og and (2) 5 fy 10 years’ 
practical experi concerns of 


engineering 

which at last th yoo year should be in a responsible 

position ; cement works experience pref 

Starting salary. Pak. Rs. 1000/- p.m. (equivalent 
to about £107 at the present exchange rate) or 
more depending a merit, plus a monthly overseas 
allowance of Pak. Rs . 300/-. 

Main terms. (1) Three years’ agreement subject to 
three months’ notice, renewal at company’s option 
for a like period; (2) free single passage to 
Pakistan and a single return passage on 
termination of Len geend period, and (3) in addition 
to salary and overseas allowance, other benefits 
pon signe rent-free furnished house, dearness allow- 
ance, bonus P ding on jpany’s 
profits, copebiont fund, &c. 

Write in duplicate, stating nationality, age, marital 
status, qualifications, details of experience, supported 
3 — wy certificates and testimonials, together 

of the latest photograph, to BOX 

bs INIGS, B ‘ae 95, Bishopsgate, E.C.2. E9061 a 


APPLICATIONS ARE INVITED for the follow- 
ing vacancies on the Aden refinery project. Engineer 
Surveyors : University Graduates (civil engineering 
preferred) or A.M.LC.E. Minimum of 6 years’ 
experience in industrial or refinery plant layout, 
sewers and buildings ; able to handle survey party. 
Engineering Inspectors : must have extensive prac- 
tical experience in industrial construction, with 
thorough knowledge of design drawings and specifica- 
tions ; experience in steel and reinforced concrete 
structures and fabrication and installation of refinery 
piping and welding essential. Mechanical Engineers : 

University Degree preferred. Refinery or chemical 
plant construction experience essential ; will work 
primarily in field under area engineer. Contracts 
not less than 18 months. Good salary with free mess- 
ing and accommodation.—Write, stating age and 
full particulars, to George Wimpey and Company, 
Limited, Overseas Personnel Office, 1, Queen Caroline 
Street, Hammersmith, London, W.6. E9186 a 


APPLICATIONS ARE INVITED from Design 
Draughtsmen and Stressmen, also Technical Assis- 
tants, with combined design and performance experi- 
ence for work on both reciprocating and gas turbine 
aero- .—Applications should state full particu- 
lars of experience and qualifications, and should be 
addressed to the Personnel Officer, The de Havilland 
Engine Co., Ltd., Stag Lane, Edgware, Middlesex. 
ElIS a 
APPLICATIONS INVITED for Technical Assist- 
ant, aged 23-30. Qualifications must be up to H.N.C. 
Required for development division dealing with 
mechanical and filtration problems. Design, labora- 
tory and practical experience an advantage.—Appli- 
cations to Personnel Manager, Vokes, Ltd., Guild- 
ford, Surrey, stating age, experience and salary 
required. E9166 A 


ARMSTRONG SIDDELEY MOTORS, Limited, 
Coventry, have vacancies for Technical Assistants for 
research and experimental work on aircraft gas 
turbines ; particularly on compressors, turbines 
and aerodynamic flow problems. Engineering 

gree, H.N.C. or equivalent necessary.—Write in 
detail to Reference TA, Personnel Manager, Arm- 
strong Siddeley Motors, Limited, Coventry. E9205 a 








For continuation of Small Advts., page 4 









SITUATIONS VACANT 


NOTIFICATION OF 
'ACANCIES ORDER, 1952 
The engagement of persons answering 
advertisements must be made through a -y- 
of the Ministry of Labour or a Scheduled 
ment Agency if the applicant is a man 
— - a woman ose he dln 18-S9 inclusive, 





APPLICATIONS ARE ao from — 
and Intermediate Design Dra 


ence of aero-engine design desiral "but not essential. 
Also Checkers.—Please write, stating and giving 
details Fee Sdn ates order, 
to the Personnel The de Havilland Engine 
Co Ltd. Stag Lane, Edgware, Middlesex. 
ao we age CHIEF ye a gy Te- 
quired by the Steel Company of Wales, Limited, 
Steel Division, Port Talbot. ———— should pro- 
vide full details of their experience and 
technical qualifications not lower than 
National —— ak, equivalent) in Meche eal 
Engineering. The ities 


carry responsibili 
in supervising a large body, of draughtsmen and 
and development work. 
tions and 


experience, 
. Superintendent, The Steel 
Wales, Limited, P.O. Box No. 3, 


ASSISTANT CHIEF PLANNING MR... 4 
con Oy  apem odeny D = eases 
estimating and p 

pene A light and Bp ae a ee ee including 
— ae tails of fe vious experience 

a qualifications —-BOX No. E1881, “ The Engi- 
oom: A 
ASSISTANT ENGINEER, MAINTENANCE. 
—A large chemical — company eh 
London area requires Assistant 


would be responsible to the chef works engineet fr 
maintenance and modification of opera plant. 





‘o- ualifications. 
ie = 
ASSISTANT FOREMAN for machine and sting 
eee required by foundgy and engineering facto’ 

est London. Excellent prospects for really i live 
man, wih machine shop wr 

practice. 

Pension and bonus scheme.—BOX Se = The 


ASSISTANT MECHANICAL ENGINEER re- 


dance wil 
y em with full Pitan BOX No. 
Engineer.” 


es ee ee y 
and o ——. Must be A.M.I.Mech.E. or 
Degree in Mechanical Engineering, together 

ith thorough kno oe. “age 50-35, ‘Salary 

and some design ¢ 35. Salary 
to experience and q ions, but start- 

than £850 p.a. Le meng Non-con- 
scheme and luncheon vouchers.— 

Write for application form giving brief details to 

BOX Y/138, c/o 191, Gresham House, E.C.2. , 

E9091 a 


ASSISTANT MECHANICAL MAINTEN- 


not 
tributory 


i f generating station 
power plant and be capable of supervising 
and boiler overhauls. Technical qualifications should 
be sound. ‘Age not less than 32 or over 45. Com- 
mencing salary £950 per —. with non-contribu- 
tory pension. Position excellent prospects. 
Reply, quoting reference TME/E BOX No. — 
he Engineer.” 


CHIEF ENGINEER required for pene siiinien 
libre man with sound 


opportunities in 
Secs ien, BOX “V.B., 
Vickers and Co., Ltd , 7/8, Great Winchester 
London, E.C.2. 
CHIEF EXECUTIVE required to head 
Foundry Division of large and old-established 
works. HA —* an important = 
- : nsibility and high salary. 
cudaas aso aviend frome men with me 
an 


CHIEF INSPECTOR required for mass production 
it engineering factory in Yorkshire. Please do not 
apply unless already earning over £800 annum. 
Please give full details regar age, training, 7 2 
rience and qualifications—BOX No. E1938, “ The 
Engineer.” A 

CIVIL AND MECHANICAL Draughtsmen_re- 
oil company for London office. 


wired by 
Bon = for at least two years’ duration with pro- 


permanent it and ming 
cigibe for superannuation shter this period. Reply, 
experience and salary required—BOX 
No. Eisit, "* The Engineer.” A 
DESIGN DRAUGHTSMEN — == 4 fully 
in design of structural s' Five-day 
week in operation. Pension fom ge os 
—_ of experience and stating salary required, to 
hief Designer, Redpath = and Co., Ltd., 19, 
ioaden Street, Glasgow, C E1897 A 
DESIGN ENGINEER “499 U.S.A., Univ. Grad., 
with oes power transmission clutches and bellows 
joints ; age 30/40. Sal. 500 dollars 
poco Se PiSOx No: E9169, ol The The Engineer.” A 


THE ENGINEER 


SITUATIONS VACANT 


DESIGNER DRAUGHTSMAN wanted, with ex- 
i of heavy and 


DESIGNERS required in London area, preferably 
in various branches of the auto- 

mobile ary, £730 Re: omg week, pension 
&c. Salary, £750 annum up’ according 
qualifications Applications in 
Records 


writing to AEC. Lid. Staff 

Windmill Lane, Southall, ‘Middx. E9143 a 
DEVELOPMENT DESIGN DRAUGHTSMEN 
required for a small group engaged upon general 


engineering devel ao my ee special- 
automatic and semi-automatic on Sar ‘cae 


and chemical engineering processes, and plant, 
combustion and electric furnaces, electrical power 
control and —— must 
be engineers with essional or PB qualifica- 
tions and workaiap apprenticeship, and preferably 
over 28 yrs. of age. vacancies are only for 
men with high ability and several years’ experience 
of original design, and capable of mooueien a pro- 
of rapid capital expansion and long-term 
Candidates should be - to produce 


necessary.— 
s. 
E9191 





DORMAN LONG “AND co., LTD., require 
two Senior Mechanical Draughtsmen for varied 
ond inessatins wees & Bensy compeseies  conase- 
tion with a large development p 
hours 38 per week ; payment for overtime ; . town 
office and superannuation scheme in operation — 


s ply, stating age, 
at liberty, to to Chiet het Technical Hnginee, Cen 


t, Dorman 
ra G.P.O. Box 11, "Royal 2 Middioe. 
brough, Yorks. E9072 a 
DRAUGHTSMAN, 25/30, required by firm 
on — Coast developing new type of centrifugal 





pump work desirable. Reply, aS age, 


experience and salary required. No. — 
* The Engineer.” 


for fora youne man oy has 


be iven if required. “Send details of age, experience 
qualifications. —BOX No. E9105, “ The — 


oon." 
DRAUGHTSMAN e required by a private manu- 
fi Wo lanes” Higher National 

Engineering minimum 


DRAUGHTSMAN required for layout and detail- 
=s¢ | light steel-framed ees, 7 .—Letters only to 
Rowell and Co., Ltd., 66/72, St. John’s Road, 
on —— s.W.11, Stating age, experience 
and salary required. E9175 a 
DRAUGHTSMAN required interesting 
development work connected with the confectionery 
— in S.E. London. sie Good » prompts plant — 
maintenance desirable. 
fveday we week, canteen facilities. stating age Ki 
nl _ experience.—BOX ue Pisie 


DRAUGHTSMAN required in London office of 
organisation. Full details of, b 


training and experience.—BOX No. E1830, 
& 


DRAUGHTSMAN required to take of small 
drawing-office. Must be conversant lift -_ 


crane work not im ~~ he, under 

preferred. Bossibili gts the locality in the 
near future for suitable man.—Apply, Vaughan Lift 
Hang Ltd., 5, Crompton Way, om, 


DRAUGHTSMAN required, with sound practi 
workshop =, drawing-office experience. 
Engineering. noe Gaiheey National a > 


eS rf = batch and jobbing 
—— 
Su me be required aaa oe tan 
machinery. 


for 


f grinding an d mixing 
Good scope for initiative. Staff pension 
scheme. Salary according to age, qualifications, ex- 
perience and ar —Apply in writing, giving full 
Chief Draughtsman, 


solange ag and 


DRAUGHTSMAN, ee for works 
Must be experienced in 


's 
engineers aes and factory services. ‘Working 
knowledge of building electric installa- 
ae oo 4 of working on own initiative.—Apply, 

vow 4. Xy experience, Personnel ent, 
Morris Motors, Limited, Tractor and Transmissions 
Branch, Drews Lane, Birmingham, 8. E1838 a 
——ee ae wanted for machine tool 
makers, N.S.C. Edwards, Ltd., 359, 
Euston Road, N.W.1 (EUs: 4681). E9214 A 


can pied an paper adil te bomen Draughts- 
man req for paper 
National te essential and preferably with 
some knowledge - J the paper trade. Good oppor- 
tunity for suitable man. Pension and life yo 
scheme.—. ly, T. B. Ford, Ltd., a 

Mill, High Wycombe, Bucks. 1939 a A 
DRAUGHTSMEN.—Two or three Senior Men 
required for work on pulverised fuel equipment. 

mechanical experience 


General would be 
suitable. Su and 
accident benefits, canteen facilities, &c. ly, 
stating &— 

Engineer A 





BOX No. E9112, 


SITUATIONS VACANT 


DRAUGHTSMEN (Electro-Mechanical) and Jig 
oe Tool) Faogeee at — and agrrnnnd 
iddlesex, for high-class priority work on 
nautical and “marine equipment. Essential tc to 4 
knowledge and 
x Joon ee pension scheme, 
sports $ le accommodation 
quoting No, 1 We ~ 5 mn ——— anaes sneer, 


uoting No. S) 

., Ltd, yong Wet Road! anager, Sperty 
Middlesex. an E8489 a 
age mipineb: benyr | ane Ry pmo 
in t reparation of shop ‘awings for 
carboalsation _ ae and mechanical handling 
by West’s Gas Improve- 
ment Co., Lid. Columbia House, Aldwych, London, 
W.C.2. E454 A 
DRAUGHTSMEN required for Westminster con- 
sulting engineer’s office, aay with experience 
in plated structural steelwork and having completed 
National Service. Good and prospects for 
——. , applicants. —BOX No. E1931, “ = 


first-class sepertente 





DRAUG HTSMEN, with sound precision ineiiiiins 
ing experience, in Gl district and 
London, for high-class priority -_ on intricate 
Tag H.N.C. pr 
Cc. (Mech. “or Elect.) would be b- advantage. 
Salaries not less than £11 per week. Please send ful 
ars of training and experience.—BOX 
215, “* The Engineer.” = 
ELECTRICAL DRAUGHTSMAN required for 
Sheffield steelworks. Experience is desirable, 
but not essential, in the preparation of wiring dia- 
grams, shop layouts for lighting, heating and — 
trenchwork, and to be capable of ss ae 
ments on > and preparing cable plans schedules, 
together with ral service records.—Apply, stating 
age and = » to Labour Superintendent, Samuel 
Fox and » Ltd., Stocksbridge Works, near 
Sheffield. E9161 A 
ELECTRICAL ENGINEERING Draughtsman 
required by Tees-side firm of engineers for the power 
and lighting installations of their various contracts. 
The work will include the preparation of control 
schemes, and wiring diagrams and contract requisi- 
tioning of equipment. Apply, sta age, experi- 
ence and , qualifications. — X No. 154, -_ 
Engineer.” 


ENGINEER.—Courtaulds, Limited, requires a well 
ualified te Mechanical an 











ground, incl 
rade aoe 
poo sangeet ng EO or a detailed form of app - 


MR me 
dy London, EC, 


cation to the Directo: 

Limited, 16, St. Martin’s-le-~Gran 

quoting the reference number B.13. 
ENGINEER-IN-CHARGE.—Applications are in- 
vited for the above post at Stoke Park Colony and 
Stapleton Park Colony, Bristol, with responsibility 
to the group engineer. Applicants must have served 
an engineering apprenticeship and be possessed of a 
sound knowledge of the principles and practice of the 
efficient operation of institutional steam, electrical 
and mechanical services. A know! of the main- 
tenance of building fabrics is also desirable. Candi- 
dates should hold one of the ‘following qualifications : 
Ordinary or Higher Natio’ te or equivalent 
Engineering Diploma, First Class B.O.T. Certificate 
or naval equivalent. in accordance with the 
appropriate Whitley Council Scale, i e. £575 ey £20 to 
£655.—Applications, = with copies of two 
recent en and of two referees, to 
be — x to the Secretary, Stoke Park Colony 
Group H.M.C., Stoke Park Colony, Stapleton, 
Bristol, not later than 18th July, 1953. E9226 a 


ENGINEER required as Mine Superintendent and 

Branch M of British organisation to take full 

of operations in Turkey. Applicants should 

aged 35-45 years. Know of French use- 

ful. S salary up to £120 per month, a 
Bo rtion o which may be paid in this country.— 

No. E1862, “ The Engineer.” A 


po ae por he Mechanical and Electro-Mechanical, 
required at Brentford and Feltham, Leen og a 


of experience 
Personnel M: 
-» Ltd., Great West Road, cad Brentford, co 
E8488 a 
ryt ope! Planner and 
Supervisor required t a pee of general 


EXPERIENCED 


r4 —— Mast be f be fully qualified engineer 
ditioning contractors, 


with wide 
plant.—Fred atkins Boller), Ltd., Coleford, a 


FIRST-CLASS DRAUGHTSMAN required in 
handling and eral engi- 


neering. Permanency for right man. State a; 
— and salary required.—_BOX No. 
The Engineer.” 
FIRST-CLASS experienced Designers o 
are by a firm in F fe est 
England for work on aircraft equipment. an gee 
tions, stating age, ee | Fro ex 
in the first instance to be 1B. i195, 
AK. Advg., 2122, Raa London, W is 
FIRST-CLASS PRODUCTION ENGINEER 
ugh, Limi 


b: |, to control -~ 
ine as Goren to general manager. 
vy an 
lications will b be al eagneering esenl No. E Bisa, 
Engineer.” 


in East stains 
rf. ——- 


x] No. E1835 855, 





neeri » OX- 
1943, 





FIRST-CLASS STOKER 

to run oil-fired Lancashire 

boiler-house records. Please state 

ence, age and Salary required. —. 
“ The Engineer.” 


FOREMAN for plating and wate? shops at 
engineering works in East roducing 

of accurate fabrication up to ps Lloyd’s Clase i I 
vessels and welding to Admiralty standards. Bonus 
scheme. House available—BOX No. E1944, “ = 
Engineer.” 


GENERAL MANAGER required for soiiiaiaien 
manufacturing company. Excellent opportunity for 
engineer with first-class production and organising 
—— Works — near ge Write, 
giving details of age, experience an a7 
Specs. to Managing Director.—BOX No. E191 

= Engineer.” A 





June 26, 195 
SITUATIONS VACANT 


a 
enaeen & CHALMERS 
Kent, have vacancies for sentineering Me 

Applications are B non aa men prefe 

me experience washin 
with material } handl sheen: but ap Ame 
piping experience will a. 
according to experience and abi 
and good wor! conditio 
details of experience, to Pers: 
C.P.D.), Fraser and Chalmers { 
Erith, Kent. 
HANDLEY PAGE, LTD., ; 
Laboratories. Applications are invi 


OS De vacancies : 
a DRAUGHTSMEN with Strociural stg 
for the design of test rigs 
QTE TECHNICAL ASSISTANTS for 
nics in connection with static and dynamin 


3) EE caL ASSIST. S 

( Bin ‘ANTS for general 
‘he possessi at, Elect) oy 

Lid., Cricklewood, London, N.W..” “aad 

HILLS (WEST BROMWICH), Ln 

Albion Road, West Bromwich, require : 

DRAUGHTS 


MEN, with structural 
tsmen with experience of = 


eotanene 
DESIGNER with structural engine: ering backg 
— salaries and Prospects for successiy 


opal details in first instance to Pc sonal Me 


HOWARD ern & SONS, - 
toria Street, Westminster, S.W.!, require a 
several Resident Engineers poy Deputies forth 
supervision of civil engineering contracts in 
shire, Hampshire, Hertfordshire, | oe 
Oxfordshire. Salaries between £500 and 
Applications should state quatiacations an exper 
age, and names of engineers to whom refers 
be made. 


IMPERIAL CHEMICAL INDUSTRIES, 
Alkali Division, Northwich, Cheshire, require q 
Engineering Draughtsmen with H igher Natit. 
ificate or equivalent and good works experie 
Age 25/40. Salary according to age and experieng 
Write, giving full details: age, qualifications 
experience, to Staff Manager. E921 


IMPERIAL CHEMICAL INDUSTRIES, 
Alakli Division, Northwich, Cheshire, require 
anical Engineering Draughtsmen. Age 25/4, 
Higher National Certificate or equivalent. 
works apprenticeship and experience in design 
preferably heavy chemical plant, essential, che! 
according to age and experience.—Write, giving ould 
— age, qualifications, experience, to 
E9218, 


INSTRUMENT SERVICE ENGINEER for 
chester area, with theoretical knowledge of indusy poduction | 
instruments and controllers and sound practical ey 
tenance, tnterview and  peliminay ‘val 
tenance. In preliminary 
London.—BOX No. E9046, “* The Engineer, 
INTERNAL SALES MANAGER required 
medium-size West Midland engineering compa 
preferably with experience in light and heavy 
welded fabrications. Good office disciplina 
Full details of experience.—BOX No. E188 
Engineer.” 


JIG AND TOOL DESIGNERS required, s 
experience machine shop tooling and bath engincergiess 


company. Permanent .. with good p 
X No. E9206, “ The 


JOSEPH ayer ro yyoong who are engaged in 
manufacture of electrical and other accessoria 
motor vehicles and aircraft of all types, and i in 
design, development and manufacture of gas tur? 
equipment, have vacancies for qualified Mecha 
and Electri Engineers for post-graduate trai 
in their research, design and development 
tories and their production and sales engine 
departments, with a view to filling future exec 
positions in the company. Vacancies also exist 
limited number of physicists, chemists Be 
lurgists. Applications are invited from bay! 
have a University Degree in ith experic 
— the end oft their , alley courses, and Fee d steam 
a National Service or are about to compl 
he posts available are progressive and offe 
a of character and initiative wide opportu 
in the hog cpg many and varied activities. 
mpany has a pension 

should be addressed to the Personnel id 

Joseph Lucas, Ltd., Great King Street, te 

and will be treated as confidential. They should “hhe 
accompanied by details of age, qualification a 
experience, &c. 

JUNIOR DRAUGHTSMAN for design of 

Apply i in writing, stating age and details of ed 

experience, to Secretary, Motor i opuc 

Simplex Works, Bedford. svieed. for 


LADY TRACER.—V: ae 5 enginetflinedium-si 
drawing-office for Senior. echanici 


canteen facilities, &c.—BOX x No. "potit, 
Engineer.” 





LARGE ENGINEERING FIRM requires De 
Draughtsman with first-class knowledge of d 
and a ——- design. 30-35 prefen 
Good prospects to right man. Advertiser's 
noti of vacancy. Address full particalats 
BOX No. E1918, “ The Engineer.” 
LIGHT ALLOY FOUNDRY.—Appiication 
freer for a Senior Executive appointment 1 
rtant light alloy foundry. Applicants shou 
35) 45 years and at present in receipt of fours 
ary ; must have wide experience in producti 
ar oye and magnesium castings by the 
3, proved administrative ability 
background.—BOX 


plicant m 
on and a 


preferably an 

1846, “ The * 
LIGHT ALLOY ‘PRODUCTION 
Engineer req by , 
London area prod y aluminium alloy ¢ trus 
tubes and forgings. Successful candidate wil 
responsible for controlling the following establi 
departments, estimating, process planning 
drawing-office. It is essential that applicant 
first-class experience in the industry and p 
developing new ideas and preparing sale pab 
pots on new ideas and Preparing 





| 19sypne 26 ~ 
SITUATIONS VACANT 


ESIGNER required to unio, 
nen of a range of large steel 
complete Te eo latest manufacturing 


rience and be aso o! ini oe 
ad expe xperience 


rable, _ not connalale als ABDI % 
’ 

i desi 

ughtsman, on 


rience and salary required. 

iB ey “ The Engineer.” 

? AL ENGINEER 

ee of conveyor and pipework, required 
development. Twelve months’ appoint- 

Patiest instance, with further opportunities for 

man.—A\ licades to the , Highways 


aa ENGINEER (JUNIOR) re- 
ed by London com ees. Full appren- 
» in marine OF ical engineering, also 
F experience op eomntial. Knowledge of 
ear a plant a recommendation. rite, 
training and experience.—BOX No. 
64," e Engineer.” A 
CHANICAL ENGINEER required at Southall 
design and development work, connected with 
ut plant and associated equipment. 
should have a thorough technical training 
a experience in this field. A knowledge 
i engineering and layout of mechanical 
ment would be an advantage. Staff pension 
ve and good working conditions, Salary in 
se with experience and qualifications.— 
Ny Dr. Murdock, George Wimpey and Co., Ltd., 
eaneratary, Lancaster Road, Southall, 
E9152 a 
CAL te gpa + required by manu- 
“ CHANICAL alised machi Age 25 to t.. 
slicants must yee a good University 
a sound engineering i. : 
must also have good business sense and be clear 
mus oe a applicant will work directly 
manegi —_ and the position = 
‘excellent opportunity for a young man. rite, 
ting age, qualifications, = and salary 
ated, ~BOX No, E1908, * i A 
ANICAL onrne Nig required by large 
ding organisation to take over development 
i maintenance hry of an noel Dae paper oe 
jon factory. ee ee 
shop smperience desirable.—. No. E1938, 
ineer. 
)ODLE EAST OlL COMPANY ia 
tant Power Station Superintendent, aged under 
and capable of operating oil or gas-fired steam 
er station ; chartered qualification and ten years’ 
ram power station experience. Pensionable Fey 
rrying paid home leave rights. Emoluments 
helo! ee de ae he tt 
ving Bould increased.—Write, quoting No. 351° to to 
OX No. 6854, c/o Charles Barker and Sons, Ltd., 
1%, Budge Row, London, E.C.4. E9199 a 
/LLSPAUGH, LIMITED, require fully qualified 
oduction Engineer, to ¢ charge of works pro- 
ction with a view to promotion to general works 
et. Experience in heavy and general engineer- 
bg essential ; no other applications will ibe con- 
Mered. BOX No. E1940, “ The Engineer. A 
ONSANTO CHEMICALS, LIMITED, New- 
require two Senior Mechanical Engineering 
25-35 years. Applicants should 
H.N.C., preferably with experience in the 
Consideration will be give to 
with piping installation, civil » archi- 
— structural engineering or pressure 
rience. Posts are permanent and 
oo on salaries will be commensurate with 
C1 .—-Apply in writing, stating age, qualifica- 
s and experience, to Personnel Manager, Mon- 
ato Chemicals, Limited, Corporation Road, New- 
ort, Mon. E9195 a 
DLD-ESTABLISHED Tees-side firm requires 
i Leader Reinforced Concrete Designer 
htsman, fully experienced in designing and 
ctailing R.C. structures, foundations and other 
ii work. Apply, giving | full particulars and experi- 
as reference “D."—BOX No. — 


Secretary 
Iddesleigh House, ‘Caston an. 





ER BROTHERHOOD, LTD., Ssecinian 
a Waequire Draughtsmen (senior and junior), preferably 
of "7 experience in of compressors, turbines 
0 band steam engines, Permanent tions, five-day 
eek, staff pension scheme, —~ Write, giving full 

fie Retails age, experience and salary required. E342 a 
ODUCT DEVELOPMENT ENGINEER.— 
tablished rubber manufacturers require the services 
a Product Development Engineer. Applications 
ould be from men with sound engineering back- 
with some knowledge of 
cover a very 
mi of industrial rubber products and offers 
le scope for a man of initiative and staying 





rding to experience and anew’ 

r mn BOX Me a E1875, “ The Engineer.” . 
H RODUCTION MANAGER.—Applications are 
pvined ent Glave of Fi crtenmpenarn' anager of a 
einedium Ow pon Mme gage 
echanic: licants should be over 
years of and shoul have experience of all 
es of production including p materials 
md drawing-office a. A good University 
Degree and te Membership of the Institution 
chanical Engineers is desirable, The successful 
pplicant must also have a first-class general educa- 
lon and a broad outlook. The work is varied and 
uieresting and will command a four-figure salary. 
he position has Ba Fadl prospects. Applicants 


hould give ms, experience, and salary 
ed BOX No. E1907, ‘‘ The Engineer.” 
\ NEFRACTORIES ENGINEER required for tech- 
sales/service dept. Work includes handling o 
correspondence and customer contact. 
| d qualifications are Science and some 
Experience in the metallurgical, glass or ceramic 
Adustries, Know! of refractories and furnace 
design an ut in ab ig will be 
Age 25-35.— rs iving ‘salary required, 
ications, &c., to The Morgan Crucible Co., 
(Refractories uous, Neston, Wirral, C’ 
E1902 A 


of Peru, Two 
be- 





Solar counties 


eye FF nscgana eg , Secretary, 
Saporation, Lid. 144, LARD, Ssrtay "Feruian 


THE ENGINEER 


SITUATIONS VACANT 


RAILWAY CARRIAGE sad Wagon or Diesel 
Traction Draughtsmen required ; staff superannua- 
tion scheme in ‘operation. Applicat 
aa of and ae puery required, = 


Birmingham Rail Comes at 
Werner Ltd., Smethwick 40, Sut E1903 a 
REPRESENTATIVE required for Scotland and 
North-Eastern England. Midland firm manufactur- 
ing wheels, castors and a handling equip- 
ment, tospal ag Me og SO tails of 
past career.—BOX No. E9196, Sg Engineer.” A 
REQUIRED, General Engineering Draughtsmen, 
knowl of welded construction an po orm 
Applications, gelitentions and Bucyrus, 
anager, Ruston- 

Ltd., Excavator Works, Lincoln. O116 A 
RESIDENT ENGINEER required for ha on 
of high water-tube boilers for 

British power stations ; orevtems experience in this 
position essential. Must be able to supervise large 
erection staff on site, pent scheme a. 3 a 


a 
chronological order. Sox’ No. E9: Hi, “ oo The 
A 








RESIDENT SITE ENGINEERS and Assistant 
3 for the erection of coal prepara- 
tion plants, — be prepared to work anywhere in 
United Kingdom. Engineers with 


hea 


sc! 

Written a) je neem tows giving full Setsils aa ualifica- 
tions an xperience, to The Cop pany 
oo Britain), Ltd., 140, Pi illy, BOI & 
A 


ROLLS-ROYCE OIL ENGINE Division require 
oe, a young qualified Production 
experien: in plant layout. A oa of works 
—_ would be an advantage. E it working 
itions, staff pension schemes and welfare 
conan available.—Apply, giving age, qualifica- 
tions, experience and salary required, to Labour 
Manager, Rolls-Royce, Ltd., Nightingale Road, 
Derby. E9213 a 


SALES ENGINEER required with high technical 
qualifications and first-class connections with steel 
works and —_ industrial concerns. Must be able 
to advise tential customers concerning plant 
installations "and follow up inquiries to canhdien. 
Applications, in writing, to give Ak -) no, E1860, 
ex, and salary req No. E1860 
Engineer.” 


SALES Hf ct naman Saige: ap firm of 
light alloy founders for 

ment as Sales Manager. Theos position offers excellent 
prospects for a man with ing 

mercial and preferably frst. 


engineeri: 
and sales experience, an 

hand knowledge of the light alloy foundry industry 
and its markets. Applications are invited from men 
5 present earning a four- 

to gain ¢ of the company’s business by an 
initial period of outside eareentemoe. Preferred age 
30/40.—BOX No. E1847, “ The Engineer.” = 
SALES net tre gg d for lic and 
general engineering in os “North-West. 
Applicants should Ay coves a recognised engineer- 
ing apprenticeship or possess a pay Degree | in 
Engineering and have a sound back- 
ground with commercial experience. ‘osition 
demands drive, initiative and capacity for conducting 
extensive market surveys for engineering products. 
Excellent prospects for right man. Good salary 
offe: with pension facilities.—Write, stating age, 
experience and present salary, BOX No. H141, Lee 
and Nighti , Liverpool. E9202 A 
SECTION LEADER required for small D.Os 
section engaged in detailing light mechanical equip- 
ment at Edgware, Middlesex. Must have had pre- 
vious control of staff.—Write, giving full —- 
of experience, qualifications and salary required, 
Chief premen, BOX No. 284 CRC. 6, ‘Aldford 
Street, W. "£9224 a 
SENIOR DESIGNER/ENGINEER required ; 
workshop trained in jum and heavy engineering, 
production of special purpose machines, general 
machining and steel wl fabrication, to take charge of, and 
accept responsibility for, small office, comprising 
draughtsmen, estimators, clerks, &c. (ten nnel). 
Must be able to converse at executive level and handle 
complete projects of considerable variety. Salary 
according. to experience and qualification. Central 
aes area. Bn | resident of —— or Home 

‘ounties nm post for progressive 

rson. full details and salary required.— 

X No. riot, “ The Engineer.” A 

SENIOR DESIGNER required by well-known 
West London light engineering company to redesign 
an interesting range of products. Applicants must 
have sound experience and pro capacity. 








SITUATIONS VACANT 


SENIOR DRAUGHTSMEN A pe ove my P avoogaer 4 
with ex; in the design o' 


handling equipment 1 Beare steel at Fine 
day week, pension scheme.—Write, F. S. Newman, 
Esq., Mechanical , The Wellman Smith Owen 
Saerins Corporation, Ltd., Parnell House, 
Wilton Road, London, S.W.1. rege Ha A 
SENIOR pole yn ga = ag 
chester, 25 years eal of mec and ae « ¢e 
7 bys design and - of 

d structural s' 


ing to HLN.C. ps tony ferred, Siaet Re See 
duction bonus in operation.—Apply to “ E” art- 
ment, West’s Gas rovement Co., Ltd., Albion 
Ironworks, Miles Pla Manchester, 10. E138 A 


SOCIETE ANONYME DU GAZ DE RIO DE 
Janeiro (total installed capacity 11 - million cub. ft. 
per annum), a British company in Brazil, invite 
applications from ——- qualified single men aged 
25-35, for a post in Rio de Janeiro of Technical 
Assistant in their gas works. Candidates should be 
experienced in gas manufacture and works main- 

with we & and intermittent retorts, 


C.W. id illary 
G. and anci t. 
ably ‘hold the Higher rade’ Certifica 


month’s paid leave after years’ 3 supe 
annuation scheme.—Written soutentions, w 
will te went 3 in strict confidence, should be made to 
Mr. W. co Joint Manager, Canadian-Brazi- 
lian Services Limi 148, Leadenhall Street, London, 
E.C.3. poo ey should be received by 15th july, 
1953. E9129 a 


SOUTH AFRICA.—Machine Shop Foremaa re- 
quired for general engineering company, Port Eliza- 
beth, undertaking light machine building to fine 
limits, a considerable range of general work, some 
marine and repair work. Applicants must 
state whether le or married, number and age of 
children ; must hold indentures five — appren- 
ticeship fitter and turner, hold ce: proving 
technical education. Only men holding po a posts 
and considered suitable be furnished with 
particulars of and agreement. Prospects are 
excellent for a rey ene capable man. Applica- 
tions to be made on , in own handwriting, 
furnishing in detailed pte logical order particulars 
path. schools, trade experience, and technical certifi- 
since lea school, with copies 4 

pm —BOX No. E1898, “ The Engineer.” 
SOUTH AFRICAN COAL, OIL AND cas 
Corporation, Limited (SASOL).—Senior Technical 
pia ss are Bonne | from suitably 
and experienced ‘or ap) tment 
S the technical staff of the Olt plant at 

b: ‘African 


exist :— 
DIVISIONAL MANAGERS. 
SECTION SUPERINTENDENTS (including Super- 
intendents for the following plants) :— 
Power Piant. 
Linde Oxygen Plan 
Lurgi Pressure Coal | Gasification Plant. 
Synthesis. yo 


Catalytic a Plants. 
rey yo! Plant. 
Coal Tar By-products Plants, &c. 
ASSISTANT "SECTION SUPERINTENDENTS. 
SHIFT SUPERVISORS. 
SENIOR SHIFT OPERATORS, 
INSTRUMENT ENGINEERS. 
SENIOR CHEMISTS. 


inclusive salaries offered range 
pains eemaaiecrnoae 


in each 
bility t and the quali- 


yar Homi and ¢ of the F snonln applicants. 
Eac! et cam licant will be uired to 
i recent te of good health and to 
agreement pe +, his appointment is 


shee Aint deal 





Membership of the Corporation’s pension and 
astael waa funds is comp 
“\oguamads should state full details of age, 
marital status, spoken and read, 2 a 
tions, experience and present salary, and should in 
the first instance be addressed to “Sasol,” c/o. 
The Kellogg International Seomaention Kellogg 
House, 7/8, Chandos Street, off Cavendish Square, 
London, W.1. Closing date, June 30th, a - 
A 
STRESS AND WEIGHTS ENGINEERS, with air- 
the English Electric 


craft Cid Alera 
£ot Ltd., Aircraft rift Divison, Warton gee gran even 





Apply, — age, ex and salary req 
—BOX No. E9081, “ The Engineer” A 
SENIOR DRAUGHTSMAN required by manu- 
facturers of lawn mowers producing own petrol 
pm ae ———- of H.N.C. standard. Previous 
n this line not essential. Would be able 
to work on he own to Please reply, 
stating age, present rate of pay, whether or 
Loy oemenia ond experience.—BO. 
E9145, « The E 5 
SENIOR DRAUGHTSMAN required, havi 
experience in Pon tons in we of cable- 
machinery.—Applications in writing, stating 
paw gemy Fm moe tons nd Wolkee Means, ace 
requi ‘o joyment an ‘are % 
Jo! nm and Phillips, Limited, Charlton, S.E.7. 
E1879 a 
ee ENGINEERS, qualified and experienced 
in the om, manufacture and marketing of pumps, 
q to manage divisions of a 
progressive. undertaking : 
station pumping plant + 
app “y with previous experience in all phases of 
me oz supply management of this equipment will 
nsidered Write, giving full details of quali- 
Seetiaon experience and salary scale, to The > a f 
ing Director, Sigmund Pumps, Ltd., » ama, FT 
1A 
“SHELL” REFINING AND MARKETING 
Co., Ltd. Experienced Civil 
Stanlow 





Marketing Co., Ltd., 
PO. Bo 83, "shalt Whi Street, 
bn Can ite Kennett 


gi ey ity details and we: = 314F, c 
quo’ to 

—appiy, eving anel, London, W. 2. E8907 a 
STRUCTURAL STEELWORK > sai Draughts- 
man required in ter. ; pro- 
mus in operation.—Apply to “‘ E ” Depart- 
ment, West’s Gas Ms gg moe Co., Ltd., Albion 
Ironworks, Miles Platting, Manchester, 10. E147 a 
TECHNICAL INSTRUCTOR for motor 
mechanics req by Kuwait Oil Company, Ltd., 
for their "Training Division in Lo onl Bs 


must have full engineering apprenticeship 
bap S~ not <a a at pa 


will be pe od to yon Fm cin oo 


Ordinary. National Certificate and having previous 
experience as an rs 3 age 3 Salary 
starting £790 p.a. clear, plus generous allowance, 
ion scheme and kit pF nel ge for ap 
cation form, gi' brief details and quoting K.1 27, 
to BOX X/32, c/o 191, Gresham House, E.C.2. 
E9098 a 
TECHNICAL MANAGER ones to take charge 
of small drawing-office to contro! co-ordination with 
roduction, and initiate design and development. 
‘erably peg ee al in the automatic 
and packaging industries, or comparable precision 
mechanisms, —, with electrical knowledge. State 
age, education and experience, with salary req uired.— 
BOX No. E9118, “* The Engineer.” A 


— and s) 


SITUATIONS VACANT 


TENDERING ENGINEERS bi gy’ byZ the 
Brush Electrical Co., Ltd. A vacancy 
exists in the switchgear division for a Senior Tender- 
ing Engineer with good enon and commercial 
experience of L.T. and H.T. switchgear up to 11kV. 
There are also vacancies for Junior Ten 
neers in the electrical rotating divisi on and 
the transformer division. Applicants for these | latter 
positions should have received a sound engi 
————_—- preferably with ag se experience 
of the prod: and be to H.N.C. 
standard. "The conditions of maloomeat 4 are of a 
high standard and include a first-rate non- 
countietocy pension pe Bhoorg —Applications, giving 
all relevant particulars, should be addressed to the 
Chief Personnel Officer, Brush ‘Bagi 
neering Co., Ltd. , Loughborough, Leics. E9074 A 


THE CLAYTON ANILINE Company, Limited, 
Clayton, Manchester, 11, invite applications for the 
post of Section Engineer. Applicants should be 
25-35 and hold a University Ss in Mechanical 
Engineering or be A.M.I.Mech.E. and have experi- 
ence in both maintenance and erection of new installa- 
tions. Experience with chemical plant will be an 
advantage. in bg 4 with age, experi- 
ence and qualificatio Reply, stating —— 
details. BOX No. E1937, “ The Engineer.” 


THE ENGLISH ELECTRIC COMPANY, sla 
pare have vacancies for Trials Engineers for their 
Fa ject. I ting work both in 

laboratory and id for capable men who have an 
engineering background coupled with experience of 
administration and handling of men and who can 
take responsibility. Technical qualifications desirable 
but not essential. Co: £650 to £800 
per annum with excellent prospects.—Apply, quoting 
reference 487F, to Dept. C.P.S., 336/7, Strand, W.C.2. 
E9163 a 

TRANSPARENT PAPER, LIMITED, Bury, 
have vacancies for Development Engineers 

aged under 30. Candidates should hold a University 
Degree in Mechanical Engineering or equivalent 
qualifications, together with not less than two years’ 
works experience.—Applications in ae which 
will be treated in confidence, should be addressed 
for the attention of the Chief Engineer, and give 
letails of age, education, practical experience an 
salary required. E1859 ; 


TWO SECTION LEADER Structural Draughts- 
men wanted for Tees-side, capable of designing steel- 
framed buildings, structures, trestling, pipe bridges, 
&c., in conjunction with blast-furnace and ot 

heavy engineering and chemical plant. Detailers 


Apply, 

Stating full particulars—BOX No. E9155, “ The 

Enginee: A 

VAUXHALL > ile LIMITED, Kimpton 

Road, Luton, req 

No. 1. HEATING *AND VENTILATING ENGI 
NEER 

To take “charge and be responsible to the Plant 
Construction and Maintenance Manager. 

Applicants should have a good general and technical 
omen! - a full pindiad of Institution of Heating 
and V. ing Engineers. 

Should poe ome be a time-served apprentice and 
have at least 5 years’ experience of boiler operation, 
high pressure hot water and ventilating systems, 
be able to design and su: new installations 
and be conversant with handling o =e labour required 
in the installation and mai 

No. 2.—HEATING AND V1 VENTILATING PLAN- 
NING ENGINEER 

Should have a sound general and technical education 
and be an Associate Member of the Institution of 
Heating and Ventilating rs and preferably 
be a time- apprentice. Have good e 
of the — of all phases of large installations. 

No. 3.—HEATING AND VENTILATING 


DRAUGHTSMAN. 

Should have a good ral and technical education 
up to Ordinary National Certificate standard, 
pa ahh served an apprenticeship and have 


— years draughting experience in this class of 











a for the above vacancies should write 
to Route 215, stating full particulars of experience, 
education, date of birth and salary required, and 
mark application clearly for which vacancy the 
application is being made. E1923 a 


WANTED, by old-established, continuously ex- 
ding company on Tees-side, two Section Leader 
Fecesiieenen, experienced in the layout and design 
of gas, chemical, oil re and similar speciality 
plant. Applicants should have sound knowledge 
of ical design, pressure vessels, instrumenta- 
tion, &c. Position also available competent Detailers. 
Accommodation arranged. Apply, giving alae 
particulars. BOX No. E9156, “* The Engineer. A 


WANTED, Designer Draughtsman in London office 
of well-established company. Previous experience 

uired in the design of high-voltage transmission 
towers, radio masts and other tower types. Higher 
National Certificate desirablé. Excellent prospects 
for right man, aged 25~35.—BOX No. E583, “ The 
Engineer.” A 


WELL-KNOWN Midland Ironfounders require 
Sales Representatives for Greater London area, 
South and South Eastern Counties and West Coun- 
lished connections 

with engineers and real knowledge of grey iron and 
high duty iron castings from 1 Ib to 2 tons in weight 
will be considered. Company also operates Shell 
moulding process producing castings of extreme 
accuracy.—BOX No. E1919, “‘ The Engineer.” A 


WORM GEAR TECHNICIAN required with 
wide experience and knowledge of worm i 
capable of supervising all machining operations in a 
modern industrial gearing shop, in the — a 
Write with fullest particulars of past experience, 

and — required.—_BOX No. E9174, “ The 


youn ASSISTANT ENGINEER required ae 
experimental and eres: ps work, 

Graduate preferred.—Age, full particulars of qualifi- 
cations and experience, and salary required, to Staff 
Officer (Men), Rowntree and Co., Ltd., The Cocoa 
Works, York. E1899 a 


YOUNG TECHNICIAN, with good technical 
qualifications and experience, req’ d for 

Sedenatio experimental work by maneiestesees ta in 
West Middlesex. Excellent prospects. Write experi- 
ence, qualifications—BOX No. E1942, “ boa 
Engineer.” 








For continuation of Small..Advts., page 6 
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SITUATIONS VACANT 
NOTIFICATION OF 
piace ORDER, 1952 
of answering these 
its am be made a Local Office 
of the of Labour or a uled Emplo 
ee raeee teenth 


hr of the Notification of Vacancies Order, 


YOUNG ENGINEER mind for training by 
jucing ugal pumps and 

electric motors. Applicants ‘aout be good mathe- 
maticians with sound basic knowledge of hydraulics 
and preferably some electrical design knowledge. 
in accordance with qualifications. Interview 

| or tig State fullest particulars of training and 
experience.—BOX No. E1905, “ The Engineer.” A 


YOUNG MECHANICAL ENGINEER required 
for work study department in steelworks. Interesting 
work in a large plant with a variety of processes, 
good ee offered to a suitable applicant with 
drawing-office who has completed his 
= Service. Applications, stating age and 

should be made.—BOX No. E9 — 


- oF > Engineer.” 








| SITUATIONS WANTED 





A GRADUATE ENGINEER, A.M.I.Mech.E. 
(35), wide technical and commercial experience, 
fluent Spanish and German, at present Technical 
Sales Engineer, seeking overseas Gc preferably 
commercial side.—BOX No. E1813, “‘ The Engineer.’ 


CAPABLE ENGINEER, Chartered (344), exten- 
sive experience in construction and operation of 
— industry. Possessing initiative and leadership, 

new executive appointment. Present salary 
£1150.—BOX No. E1927, “‘ The Engineer.” B 


pues DRAUGHTSMAN, age 45, experience 

LC. engines, including gas turbines, at present 
——, . machine design, seeks position with 

engine component manufacturers.—BOX 

No. Ei E1926, “ The Engineer.” K 
DRAUGHTSMAN/DESIGNER requires free- 
lance D.O. work. Either age or detailing. Im- 
= capacity—BOX No. E1925, “ The —_ 


Seupelenen tx. G.I.Mech.E., :" N.C. meine 
design and development ; t +_—T 
Requires responsible post in pt on or id. 
will consider anything.—BOX No. Eso “ The 
Engineer.” B 
MECHANICAL ee under 30, 
numerous tec! ications, including Honours 
» Tesponsibility marine, ¢ eng., auto- 
maintenance, dA and 

installation, requires essentially progressive position, 
Glasgow area, preferably in nh concern. Present 
salary four figures.—Write, 0865, Wm. Porteous and 
Co., Glasgow. £9043 B 
M.1.STRUCT.E. (37), good exp. steel and R.C. 
work, versatile, requires post. Will go anywhere in 
England or fair, climate abroad. "BOX No. 7 

The Engineer.” 


PRACTICAL ENGINEER (32), extensive sien, 
shop experience, several years’ production planning 
and Experienced in 
management techniques, modern methods, work 
study, production control, estimating, shop ‘layout, 
tooling, &c. Requires ‘responsible executive or 
administrative position, minimum salary £1000 ~~ 
annum.—BOX No. E1928, “‘ The Engineer.” 


PURCHASING.—Fully qualified Purchasing Man- 
ager, aged 35, requires executive position medium/ 
Free July—BOX No. — 








TEAM OF TWO ENGINEERS and simian 
A.M.L.Mech.E., A.M.I Prod.E., M.S.LA., specialists 
in the design and 


Able to travel and supervise prototype construction 
if necessary. All replies treated in_the strictest 
confidence.—-BOX No. E1768, “ The Engineer.” 8 





AGENCIES | 





FAN ENGINEERS 


SPECIALISTS DUST CONTROL 


Foundries, Quarries, Engineering and Textile 
Works, wish to hear from suitable agents, Southern 
Counties, Midlands, Lancashire, Yorkshire and 
Scotland. Well established products. Write fully in 
first instance. —BOX No. E1934, ““ The Engineer.” D 





INDUSTRIAL GEARING MANUFAC - 
turers.—Well-known and important gearing manu- 
facturers, situated in Birmingham, require Agency 
Representation in the Scottish area. The agent 
appointed should have offices in the Glasgow area. 
Only those with experience of reduction gearing and 
with live connection amongst potential gearing 
users should apply.— BOX No. E9222, “‘ The _ 
neer.” 
INDUSTRIAL GEARING AGENCY.—A walt 
own Birmingham industrial gearing firm desires to 
appoint an Agent to cover the whole of the North- 
East Coast area. The agent appointed should have 
offices in the Newcastle-on-Tyne district and have a 
comprehensive technical experience of worm reduc- 
tion ., and a live connection amongst 
potential users of same. Apply with full particulars. 
—BOX No. E9223, “‘ The Engineer.” D 





| BUSINESS OPPORTUNITIES 





A SMALL CONCEKN, manufacturing special 
centrifugal pumps and lacki:.g capital for expansion, 
wishes to merge its interest and £10,000 per annum 
ged with a larger engineering company. Te. 
E1909, “‘ The Engineer.” 


THE ENGINEER 


SUB-CONTRACTING 


a QUALIFIED Structural Engineer wil 
the Design and De 





toge calculations, 

lists, quantities, &c. "BOX No. E1935, 

othe MW 

CASTINGS.—We can save your porous castings, 
by an approved 

agg ay ta 

duct, Harrow, Mi 
ES75 mw 
FAIRMAN PRECISION TOOLS and Products, 


Ltd., of Horley, Surrey, manufactures Plastic Moulds, 
Jigs and ype Press Tools, Special - Purpose 
Machines, &c.—’Phone Horley 909. E122 mw 


JIG BORING CAPACITY availa press tools, 


and fixtures, industrial tooling precision 
et ers.—32a, Wrotham Road, NW (GUL 
; E1764 mw 
JIGS, FIXTURES AND GAUGES. Mad. Tools 


and M Accuracy to os limits 
United Precision Engineering Co. ay Ne Lid. 
Crawley Industria Estate, Crawley, Sussex Phone 
Crawley 1300). 
KELLERING AND PROFILE MILLING i in all 


metals. us your die to copy from wood 
or plaster seetia. 10 days’ delivery We are 
jiers trade.—Armytage Bros. (Knot- 


Ltd. The Foundry, Knottingley, Yorkshire 
ry 46). ES40 mw 


1. 





r BUSINESSES and PREMISES | 





BUILDINGS For Sale.—Prefabricated factories, 
stores, wo! ps, canteens, offices, halls, clubs, 

, large and small.—Apply for details 
and prices, stating your requirements, to J. Thorn 
and Sons, Ltd., Box 37, Brampton Road, Bexley- 
heath, Kent. (Tel., Bexleyheath 305). E416 L 


DRAWING-OFFICE Accc dation 

on Kingston 500 a (near Surbiton). Three rooms, 
each about 15 ft. clear space. Also general 
Offices. Ample om analy BOX No. E1913, “ ™ 
Engineer.” 

ENGINEERING COMPANY. For Sale as ‘going 
concern. Factory | N. London— 
comprising approx. 5000 sq. - operating capacity. 
Fully equipped machinery and equipment for tool- 
making and small engineering production work.— 
BOX No. E1932, “ The Engineer.” L 


THE PROPRIETOR of British Patent No. 634,569, 
entitled “‘ Improvements in Knitting Apparatus and 
Method,” and British Patent No. 634,571, entitled 
ws Improvements in and relating to Yarn Feeding 
Means in Knitting Machines,” offers same for 
Licence or otherwise to ensure their practical working 
in Great Britain.—Inquiries to Singer, Stern and 
Cariberg, Chrysler Building, New York, 17, N.Y., 
U.S.A. E9168 
THE PROPRIETORS of Patent No. 588,091, for 
“ Irreversible Transmission,” ire to secure com- 
mercial exploitation by Licence or otherwise in the 
age m.—Replies to Haseltine Lake and 
aaaheneten Buildings, Chancery Lane, 
nt, W.C.2. E9036 


*toahl, 














= cml 


LATTICE STEEL Erection 3 a 
30ft. to 150ft. high, for — a 
ao a House, London, S.W.1 CPhove, 





SLOane 5. 





| MACHINERY Ete. WANTED | 


(B’HAM), LTD. 
MACHINE TOOLS WANTED 
2 WARD No. 10 Comb. Turret Lathes. 
1 WARD No. 13 Comb. Turret Lathes. 
3 HERBERT No. 7 Comb. Turret Lathes. 
2 HERBERT No. 4 Senior Capstans. 
2 HERBERT No. 4 S.E. Capstans. 
NORMAN E. POTTS (B’HAM), LTD., 
130, MOSELEY ROAD, B’HAM., 12. 
(VIC 1278 E9221 F 
Further lists of aan on pages 8 & 127. 








WANTED, all types of modern motorised Machine 
Tools. Offer your surplus to us and obtain the best 
prices.—Norman E. Potts (Birmingham), Ltd., 105, 
Alcester Road South, Birmingham, 14. F123 F 
WANTED.—Two New or Second-hand Plain 
Horiz. Millers, table length 6ft., dist. spindle to _ 
20in., moto sta tandard voltage. —BOX 
E9227, “ The Engineer.” 
WANTED.—200/250 kVA., 400/440/3/50, Diese! 
Set at 600 r.p.m., or less. —Fyfe, Wilson and Co., Ltd., 
Bishop’s Stortford. E1930 F 
WANTED, Turbo Blower, 40,000 cu. ft. per min., 
20 Ib. per sq. in. working pressure.—BOX No. E9079, 
3 F 


“ The Engineer. 


WANTED, 450kVA. Steam Alternator Set.— 
Details to Abelson and Co. (Engineers), Ltd., 
Sheldon, Birmingham (Tel., Sheldon 2424). E9167 F 
WANTED, i and j-yard Excavators, not more than 
five years old.—BOX No. E581, “‘ The Engineer.” F 
10-TON STEAM LOCO. CRANE, 4ft. 8tin. 

gauge, jib preferably about 40/45ft.—BOX No. 
Ei9i7, “ The Engineer.” F 


| FOR SALE | 


2500 LB. PER HOUR unused Danks self-contained 
Economic Boiler, 100 Ib. working pressure, complete 
with fittings and mountings, forced t asl 
ment, chimney, feed pumps, tank, piping, 

F. BURRILL AND CO., 








109, ly Road, 
Llandaff, Cardiff. 
Tel.: Liandaff 95, 


E9001 G 





FOR SALE 


600 


DIESEL-DRIVEN GENERATING SETS 


930-kKVA. (550-kW.) M.A.N./SIEMENS SCHUC- 
T, engine vert., 8 cyl., 2 stroke, water cooled, 
375 _ r.p.m., direct-coupled alternator, 6300/3/50, 
4 wire. Can be reconnected for 3300 volts 
409/450-kW. CROSSLEY/CROMPTON PARKIN- 
So. + SaaS vert. » | 6 cyl., 4 Cy 375 ge 
direct-co oa re ay. rator, 460 volts D. »3w 
470-kVA. (375-k } CROSSLEY | BROS. /MATHER 
and » engine vert., 6 cyl., 4 stroke, type 
TVD6, speed 375 r.p.m. , direct-coupled alternator, 


440/3/50, 0-8 P.F. 

Three 200-kVA. BELLISS and MORCOM/ 
pee | engine vert., 6 cyl., 4 stroke, speed 600 

, direct-coupled alternator, 400/3/50, 0-8 P.F. 

Two “TSO-KW, BELLISS and MORCOM/G.E.C., 

—- type 5A vert., 6 cyl., 4 stroke, 600 r.p.m., 
upled generator, 230 volts D. 

y NATION AL/CROMPTON, engine type 

— vert., 6 4 stroke, 600 r.p.m., direct- 

oupled generator, 220/230 volts D.C. 

150-kVA. 20-k CAREL BROS. (Ghent)/ 
INTERNATIONALE D’ELECTRICITE, engine 
vert., 4 cyl., 4 stroke, 250 r.p.m., “‘ V ” rope driving, 
alternator 400/ 3/50. 

137-5-kVA. W. H. ALLEN/B.T.H., engine vert., 
6 cyl., 4 stroke, water cooled, 600 r.p.m., direct- 
coupled alternator, 400/3/50, 4 wire, 0:8 PF 

125-kVA. BLACKSTONE/ B.T.H., engine ” type 
EPV4, vert., 4 —, 600 r.p.m., 4 eo eereeee 
alternator, 400/3/50, 4 wire, 0-8 

127-5/113-7-kVA. MURPHY DIESEL CO., engine 
vert., 4 stroke, 6-cyl., radiator fan coole 200 
r.p.m., eo alternator, 220/ 127/3/50, 4 


ear supply, 0°8 P. 
SSLACKSTONE/ LAURENCE 
TSCOTT: engine type E.P.V., vert., 3 cyl., 4 stroke, 
radiator fan cone hey r.p.m., direct-coupled 
alternator, 400/3/50, 0-8 P.F. 
ee CROSSLEY/HARLAND, engine type 
B.W.C.6, vert., 4 ae BY r.p.m. direct- 
coupled generator, 400/480 V. D.C. 
62:5-kVA. CROSSLEY BROS /CROMPTON, 
engine type DRS3, vert., encl., 3 cyl., 2 stroke, 
speed 500 r.p.m., uy rope driving ‘alternator, 
400/3/50, 0 


, 0-8 P.F, 

69-kVA. (55-kW.) MCLAREN/BRUSH, engine vert., 
encl., 4 cyl., 4 stroke, radiator fan cooled, 1000 
coe direct-coupled alternator, 400/440/3/50, 

50-kW. A.E.C./ALPHA HARRIS, engine vert., 
6 cyl., 4 stroke, radiator fan cooled, 1500 r.p.m., 
direct-coupled alternator 400/3/50, 4 wire, with 
“'V ” belt-driven exciter. 

50-kW. PERKINS/W. H. ALLEN, — Beg ~~ 





type engine, vert., 6 cyl., 1800 t- 
coupled er ”360/285/1 190 po Mey vorais amps. 
Two 50-kVA. (40-kW.) NATIONAL/L.D.M., engine 
be cyl. , 4 stroke, 750 r.p.m., “direct-driving 
iternato’ ‘or, 400/3 
37hRVA. CATERPILLAR/G.E.C., be ne 
D 7700, vert., 4 cyl., 4 stroke, 750 r. 
coupled to alternator, 240/3/50, 0-8 s ey a3 v * 


belt-driven exciter. 
30-kW. CROSSLEY/SUNDERLAND FORGE, 
engine type B.W.4, vert., 4 cyl., 4 stroke, water 
cool 1000 r.p.m., direct-coupled generator, 
110 V. D. Cc. compound interpole. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


MED 


PORTABLE RADIAL DRILL 
MFR. ASQUITH 
Ideal for Constructional and Repair Work—auto- 
matic trip motion to power-operated rise and fall 
radial arm—drilling head adjustable in horizontal 
and vertical planes to any angle. 


E200 Gc 





Max. drilling radius . 4ft. 9in. 
M.T. in spindle... . No. 4 
Max. distance from floor t to > spindle : 
Vertical drilling ... . ~ RR 
Horizontal scree « 7ft. 4in. 
Speed range see > 41-300 r.p.m. 
Electrics 400/3/50 


PROMPT DE DELIVERY. 


SOAG MACHINE TOOLS LTD., 
JUXON STREET, LAMBETH, re S.E.11. 
*Grams : Sotoolsag, Londo 

*Phone : RELiance 3373 (6 lines). E210 Gc 


LEE & HUNT 
7ft. “ Asquith” all-geared Radial pains and 
36 400% ing Machine, elev. arm, eight 
pe admits Th. under spin suitable or 
or constructional engineers. 
bi: Summerskill ” torised A.C. Planing Machine, 
“fe Ss i 
Redman ” 


‘toolboxes 
Machine. 
three toolboxes, to =i vo moany M by 3ft. by 3ft. 
“Redman” 8ft. by 3ft. by 2ft. 6in. 
ome two toolboxes; A.C. motor drive to 
Gin. by 42in. “ Kamenicek ’’ Hydraulic motorised 
i » motorised. 
No. 9 “ ” Combination Turret Lathe. 
in. “‘ Murad” motorised Capstan Lathe, 350 to 
mtn — m. 
a . & HUNT, Satna ore Riedy <7 Wes Crocus 
lottingham hone No., Nottingham 
suet Eo oe 


FOR SALE, Steam Locomotive, by W. G. Bagnall 
and Co., No. 2664, built 1942, completely retubed 
1947, gauge 4ft. 84in., type 0-4-0, cylinders dia. 12in., 
stroke 18in., wheel dia. 3ft. OLin., wheel base Sft. 6in., 

worl pressure 160 Ib. sq. in., weight workin; order 
22 tons. A. Parsons and Co., Ltd., en 
Works, Newcastle upon Tyne, 6. 





» with 








June 26, 19534 june 26, 











FOR SALE 


ALBION ff Wh: WORks 


FOR SALE 
RAILS FOR SALE 
500 Tons New Perfect F.B. RAILS, 109 Ib, ‘ 


200 Tons New Slightly De 
‘ons New tly Defective 1B, 
yard. chiefly 60ft. lengths. RAILS, 19 
50 Tons New Slightly Defective 
98 Ib. yard, B.S. Section. 
80 Tons New Slightly Defec FB. R 
94 Ib. yard, 40ft to 45ft lengths, Allg 
Tons New Slightly — ve BB 
95 Ib. yard, B.S.N., chiefly 40; 
Tons New Slightly ie: 
92 Ib. yard, 60ft. lengths. 
50 Tons New Slightly Defective 
85 Ib. yard, chiefly 39ft. 
300 Tons Good Second-hand BUL | 
shout 80/90 Ib. yard, lengths ch 


‘ ‘y 30ft., 45ft, a 
500 Tons New Stock Rusty F.B. R AIL 
B.S. Revised, lengths chiefly 12 ;., {2 s, i * 
50 Tons New Slightly Defective F.!, RAILS rn 
PP ons chiefly 
tng | New Slightly Defective Fi 
a Revi B.S. tion, lengt hiefly 40f, 
50 Tons New Slightly Defective FB. . RAILS, n 


a le 
ene Complete TURNOUTs, » 
3 made from 20Ib. F.B. R 





FB, 


F.B, RAI 
F.B, RAI 


» RAILS, 


hi 


R AILS, Mounte 
















HEAD Raia carrying 


Sl 


co f.m. tig 


on Steel Sleepers, 15/16-6in. overa 400, 
SWITCHES and CROSSINGS, anvie 1 ing cfm, ID 
soegond-hand 75 1b. F-B. RAILS, BSS. OO pore 

‘ons nd-han I. CHAIRS, § i 

suit 95 Ib. B.H. Rails, B.S, Section.” i yaloader, dr 
650 Second-hand STEEL SLEEPERS, 2f. gauge, | deine 

= 20 Ib. Rails, heavy pattern, 3ft, 1) 

by 7in. wide. 7 GE! 
agon Turntables, 1 metre gauge, 14f dig r 
“he stock, rusty. woo 
PLATELAYERS’ TOOLS Tel.: 

STA 


80 New RAIL GAUGES, for 4ft. 84in. gauge. 
= CLAW and POINT BARS, about Sft, 6in, Jon 


y 1din. diameter. a 
100 COLD SATES, complete with handles, SL 
100 Pairs of SLEEPER TONGS. 
400 KEYING HAMMERS with shafts. Two 110 


Available for prompt despatch. 
WARD'S can supply New or Good Second.-| 
SLEEPERS and CROSSING TIMBERS, C 
TRON CHAIRS, SWITCHES and CROSSIN 
BUFFER STOPS, TURNTABL ES, or, if 
ferred, CONCRETE SLEEPERS, complete wit 
suitable FASTENINGS. 


THO* W. WARD LTD. 
ALBION WORKS - -  - _— SHEFFIELD 
"Phone : 26311. "Grams : “ Forward 
Remember ~ ~ - Wards might have it 


ABELSON 


FOR SALE 


TRACTORS 

Caterpillar D.4, 6G, 2T and 7J Machines, wi 

La rah Choate or Le Tourneau dozer equi; 
and P.C.U 

Caterpillar D. D.7, 3T, 4T, 7M Machines, with 

aaron cable 


Caterpillar D.8, 8R, 2U, 1H Machines, with 
0 or La Plant Choate dozing equipment 


aila 






















r Baki jozer i 
°F allis Chalmers H.D.10, with Baker hydrauli 
a/dozer equipment. 

Allis Chalmers H.D.14, complete with Garw 
cable dozer My chime or Baker hydraulic dozer 
equipment and P. 

International TD i8, with Bucyrus Erie dozq 
equipment and P.C.U. 


ABELSON & CO. (ENGINEERS), LTD. 
SHELDON, BIRMINGHAM. 
Tel. Sheldon 2424. 
London Office Tel.: TATe Gallery 9444. 
Manchester Office Tel.: ARDwick _— 
lq 





MACHINE TOOLS 


Ward 3A Capstan Lathe, A.G.H., bar feed, 
collets, —, equipment, late wartime 
machine, 400/440/3/50. 

Pratt and Whitney 6 by 30 Tool Room S.. 
and S.C. the, A.G.H., taper turning, 
400/440/ 3/50. 

Rapidor Jig Sawing and Filing Machine. 


K.E.N.T. 
MACHINERY & ENGINEERING CO., 
Datchelor Place Mews, Church Street, Camber- 
well, S.E.5 (Rodney 4149). asst | 
G 








NEW STEEL-FRAMED BUILDING, 200i. 
long by opel bags 16ft. high to eaves in two bays 
t. wide sides type roof, complete with 
stanchions, pe valley girders, eaves bracings, 
roof ties, purlins, nuts, bolts, &c. 
F. BURRILL AND CO., 
%. Pencisely Road, 


an ’ . 
Tel.: Liandaff 95, 












£9002 ¢ 


NISSEN TYPE HUTS for sale. All prices reduced. 
Prompt despatch of 16ft., 24ft. and 30ft. wide huts; 
also Romney Huts, 35ft. ‘wide, and Blister Hangats, 
86ft. 6in. and 9Ift. wide. Ail completely recondi- 
tion These buildings are in various lengths and 
comprise steel framework with corrugated iron, 
corrugated aluminium or corrugated asbestos sheet 
ing.—Full details from J. Thorn and Sons, Ltd., Dept 
115, Brampton Road, Bexleyheath, Kent (Tel. 
Bexleyheath 305). E573 @ 























-Vick con 
ble for t 





FOR ae unused No. 18 Atritor, by Alfred 
Herbert, with 140 H.P. A.C. motor, piping, lar 











— and furnace. ion on application— 
BOX No. £9060, “ The Engineer.” 


= a 
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FOR SALE 


eel 


‘ 


600 


AIR COMPRESSORS 
REAVELL, vert., 2 crank,-4 cyl., water 
290 r.p. ‘m., forced feed ‘lubrication to 
automatic lubrication to cylinders, 
mM c-coupled 300 h.p. totally encl. S.R. induction 
‘or, bY L.D.C., 400/3/50, Eng 7/10 Ib., 
moi atively 4300 c.f, at 20 Ib. p 
fm, ALLEY and MACLELLAN, ite 18B, 
0 cl-Mr.2stage, water cooled, 100 Ib. W.P., speed 
i Fa with vert. intercooler, dinet coupled 
6 ‘ R ees motor, by B.T.H., 400/3/50, 


wera FULLERTON, HODGART and 
y ARCLAY vert. t. double acting, 2 stage, water 
aeied, W 00 Ib., speed r.p.m., with 
separate i inoheniaiae and motorised water 
an 






Rks 






00 c.f. 


cooled, speed 





















pump, fitted with flywheel and shaft 
xt. carrying Vv” pulley supported by outer 


SULLIVAN, type W4J3, vert., high 

right angle, water cooled, 125 Ib. W.P., 
a 188 r.p.m., direct-coupled 170 h.p. auto. 
ener, by Crompton, 415/3/50, with control 






ring 
cfm. 








‘i pace. TILGHMAN, vert., single cyl., single 
sa water cooled, type F.C.9, speed 365 r.p.m., 


Hy cfm. BROOM and WADE, vert., encl., single- 
water cooled, 4 cyl., speed Or r.p.m., 
100 Ib., driven by 159 h.p. S.R. motor, by Brook, 
40/3) /30, aeroemm speed r.p.m 
cfm. INGERSOLL RAND, model 10XB, 
horiz., 2 ty 110 1b., W.P., speed 185 r.p.m., 
= intercooler between the 2 cyls., automatic 
, driven by 127 h.p. S.R. induction motor, 
by LS. E, 415/3/50, with control gear. 


. GEORGE COHEN, 


SONS AND CO. LTD. 
woOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 














E201 co 





eas 


SLIP RING MOTORS 


Two 110 H.P. Met-Vick heavy-duty, totally 
pclosed Slip-Ring Motors, 400/3/50, 1470 r. a oa ., On 
base plates coupled through W: 
couplings directly to 16in. centres Sizer conelly 
oil bath worm gearing, ratio 16/1, output 
92 r.p.m. approx., motors complete with 
et-Vick control gear. There is one spare gearbox 
ailable for the above. 









) R. R. BRITTON, 

, MEMORIAL ROAD, 

ELD HANHAM, Nr. BRISTOL. 

ard ’Phone : 73169 Bristol. E9007 Gc 
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FOR SALE 


CONNELL 
OF COATBRIDGE 


OFFER THE FOLLOWING PLANT FOR 
DISPOSAL EX STOCK 
AIR COMPRESSORS 

Belt-driven, vertical, four-cylinder air compressor, 
by Broom and Wade, ‘capacity 500 c.f.m., F.A.D. at 
100 Ib. pressure, complete with 144 H. P. squirrel- 
cage motor, by G.E.C., 440/3/50, with auto trans- 
former starter. 

Belt-driven, bestounant Air Compressor & i ines, 
soll Rand and Co., -» Class E.R.1, size 1 
capacity approx. ‘at f.im., F.A.D. at 1 
pressure. 

Belt-driven, vertical, water cooled, Air Com- 
pressor, by Alley and MacLellan, Ltd., Series 14B, 
capacity 220 c.f.m., F.A.D. at 100’Ib. pressure. 

a ae pee dinsle-stage, ro Air Compressor, 
ca » Ltd., speed r.p.m., capacity 
6 cim., F.A.D. at 100 Ib. pressure. 
FANS AND BLOWERS 

372in. dia., single inlet, radially bladed Hi 
Pressure Fan, by Davidson and Co., on capacity 
a oo at 10in. S.W.G., with gases a deg. 

-» inlet ‘16in. dia., top left-hand 5 outlet 
my by 44in., moun on cast iron bed-plate with 
direct coupled 7:5 H.P. squirrel-cage motor, suitable 
for 440 volts, 3-phase, 50 cycles supply. 

36in. dia., steel-cased, radially bladed Fan, by 
Keith Blackman and Co., inlet 42in. dia., top — 





COMPANY MEETING 


IMPERIAL CHEMICAL 
INDUSTRIES LIMITED 


MR. J. ROGERS ON THREAT OF NATIONALISATION 


re Annual General Meeting of Imperial Chemical Industries, Ltd., was held on June 18th, in 
Mr. J. Rogers, O.B.E., L1.D., Chairman of the Company, in the course of his speech, said 
In two ways the net profit for 1952 is on a firmer basis and is nearer to hard reality ‘ane was that of 1951 ; 
only £700,000 instead of £7,000,000 is necessary for Stock Replacement, and no appropriation is needed 
(against £3,000,000 in 1951) "for tax on initial allowances. Thus the appropriations which your Directors 
consider essential if the Company’s earning power is to be conserved are approximately 49,250,000 less in 
oe than in 1951. It is in the light of these two factors that the fall of £7,750,000 in the net profits from 
eer in 1951 to £15,750,000 in 1952 must be consi 
A If, therefore, we make the same appropriation (£5,000,000) for replacement of fixed assets and declare the 
same total ordinary dividend for the year (13 per cent), we find ourselves able to put £2,000,0(0 to the General 
Revenue Reserve. This compares favourably with the position for 1951, when we were not able to put any- 
thing to General Revenue sro but had a small increase (£500,000) in the carry forward on the Profit and 
Loss Appropriation Accouni 
Had it not been for the sothacls f in the textile and other industries, we should have expected 1952 to have 
shown substantially better results because every year we are bringing new plants into operation. I referred 
last year to growing competition and to changing trade conditions, both at home and overseas. The fact that 
our turnover as a whole for 1952 was a new record and that exports alone were also a record, affords some 
indication of the extent to which the challenge of new marketing conditions has been met. In 1953 trading 
so far can best be described as mixed. For some of our products the year is going well and the 





hand vertical discharge 35in. by 28in., 
ome shaft. 
Six — dia., steel-cased, double inlet, Sirocco 


Fans, by Davidson and Co., inlets 30in. dia., 

He t-hand 45 deg. upward cast outlet. 
24in. dia., steel-cased, paddle t¢ Fan, inlet 
20in. dia., top right-hand vertical discharge, 2lin. by 


15Sin., suitable for vee belt drive. 

Four vee belt-driven, positive displacement Sand 
Blowers by The Pottstown Blower Co., U.S.A., 
capacity 310 c.f.m. at 15 Ib. pressure, suction and 

discharge 6in., unused. 


Full particulars from : 
JAMES N. CONNELL, 


ITED, 
COATBRIDGE. SCOTLAND. 
Telephone : Coatbridge 1121 (5 lines). 
E9217 c 





et a 


7 Carborundum lin. bore, 
Reference ACO KS Onn Pultabie ‘or ep Ship- 
man Universal Grinder. Good condition, not used. 
Price, 25/- each, less 2 Mf a 

Apply : Reference SAS., 

WAYNE TANK & PUMP CO., LTD., 
NEWLANDS PARK, S.E.26. E1824 G 


For continuation of Small Advts., page 8 











| BOOKS and PUBLICATIONS | 























TWO VOLUMES 


Se 


from the publishers :— 


KEMPE’S ENGINEER’S YEAR BOOK 
28, ESSEX STREET, STRAND, 


Details on Request. 








Have you looked 
in “KEMPE’S”? 
" —The Reference Book for Engineers 


72 Chapters (approximately 3,000 pages) cover 
every branch of engineering and provide an 
= invaluable source of reference for engineers. 


Revised and published annually under the 
direction of the Editor of “The Engineer”. 


1953 EDITION 


Obtainable through your local bookseller or direct 


(in case) Price 70/- 


(postage 2/6 extra) 


LONDON, W.C.2. 


(Phone Central 6565) 
































prospects are good ; for others the position is obscure, particularly where entry into overseas markets is 
restricted because of’ currency difficulties. 


COMPLEX ORGANISATIONAL PROBLEMS 


Your Directors remain alive to the importance of adapting the Company’s operations and orgatiisation to 
meet changing conditions. Perhaps I may be allowed to dwell a little longer on this aspect of ou” affairs. 

Your Company’s activities range widely over the chemical field and, indeed, are not confined to that field, 
embracing as they do, for example, a — * Lightning 1) fasteners, paints, leathercloth, and some 
semi-fabricated plastic mate: in thousands and they are supplied to many 
industries. The Gg peer ert eee that pA thor your Company are therefore much more complex than 
those wanton 5 concerned with the manufacture of one or two main products. Your 
Company’ - sonnet and dovelogeinns work is directed towards improving its existing manufacturing processes, 
ing new uses for its —- products, and to discovering new products and 
creating sates ‘for them. On this work of we are now spending at the rate of 
about £7,500,000 a year. To-day we are making many pen ‘which were unknown befcre the war, and 
some of our methods of AB tee our older poy more Trediti a are very differers and much more 
efficient they were before the war. We can expect our new products to contribute an increasing proportion 
of the Company’s profits. 

This process of change and development must go on if the Company i is to remain vigorous and prosperous, 
for the chemical industry still has great ibilities for expansion, and, in expanding, it can contribute much 
to the national economy. Such expansion calls for more, not less, research and development and this work 
must be well inspired and well led. Not every research results ina new product or a better process, and it 
may take seven to ten years or even longer to pass from the first h result to production. 

Your Company manufactures in many overseas countries, in most cases in association with nationals of the 
countries concerned, and, as our Annual Reports have clearly shown, our export trade is world wide. Its 
overseas interests are comparable i in size and importance with the interests it has in the United Kingdom and 
are even more complex. 














PLANTS AT HIGH EFFICIENCY 


Here at home your Company has maintained all its productive plants at a high level of technical efficiency, 
and we are constantly striving to improve our manufacturing processes. We are in the forefront in the study 
and application of mi of increasing productivity, and we are now giving our knowledge and 
— in this field freely to British industry in general. 

he steadily improving e¢! cy of your Company’s operations means lower costs of production, and these 
lower costs are reflected in the selling prices of our products. We have had to advance the selling prices of 
many of our products in recent years because of increasing costs of raw materials and rising wages and salaries, 
but we have been able to offset these cost increases to a considerable extent by savings resulting from improved 
—, and increased efficiency. As a result, our prices are, in general, lower than those ruling in America 
and in Europe. 

You will remember that four years ago Lord McGowan told you that the whole Board of I.C.I. took the 
view that your Company is not an appropriate subject for nationalisation. That remains the view of your 
Board to-day, in whatever form State ownership is su; ted. Lord McGowan also said that the Board would 
take all proper steps to oppose the nationalisation of your Company if the attempt were ever made. Let me 
renew that assurance. You will, I am sure, agree that it would be contrary not only to the interests of the stock- 
holders and of those employed by your Company, but also to the interests of the country as a whole for I.C.I. 
to come under any form of State space 


“CHALLENGE TO BRITAIN” 


I have just read the Labour Party’s pamphlet called “‘ Challenge to Britain.” There is nothing in that docu- 
ment to cause me to change my view that any form of State ownership would be extremely detrimental. 

The main reason given in the cr for this programme of public ownership is that chemical production 
must expand to keep pace with requirements of other basic industries. Of course, chemical 
production must expand, and this is Somme what has taken place in the Industry as a result of the enterprise 
shown by those in it. My speech to-day emphasises the expansionist policy which LC.L. has consistently 
pursued. I.C.I. is meeting every demand for chemical materials made upon it in the United Kingdom, and the 
average level of prices is lower than that in the U.S.A. and Europe. In addition, its exports have increased 
very substantially in volume and in value since the war and are now running at over £1 ,000,000 per week. 
I can say without qualification that no company has a finer record of expansion and enterprise. 

Why, then, should public ownership be suggested as a safeguard against possible shortages, which do not 
exist, and which will never occur, if Private Enterprise i is permitted to go ahead ? Surely the experience of the 

State-owned industries is convincing evid that else may be said about State ownership it is no 

guarantee that production will keep pace with increasing demand. I can only hope that those responsible for 

= * Challenge to Britain ” will give a whole subject further factual study and that in the long run wiser counsels 
will pre’ 





TERYLENE 


The plant to manufacture “Terylene ” at Wilton on a large scale is planned to be in operation by the end 
of next year. The new articles of “ Terylene ” clothing which you may occasionally see in certain shops are 
made from “ Terylene” produced at a small pilot plant at Hillhouse. After the most careful assessment of 
market requirements we are already putting in hand plans for a large extension of the Wilton plant, even 
though the. first unit of that plant is not yet in production. This is a good illustration of the point which I made 
earlier that an increasing proportion of the Company’s productive efforts is being devoted to products which 
were unknown before the war. 

As already publicly announced, we have decided to manufacture ‘‘ Terylene ” in Canada as well. Pending 
settlement of plans arising out of the Anti-Trust case for the segregation from duPonts of our interests in 
Canadian Industries, Ltd., we have incorporated a new subsidiary, Imperial Chemical Industries of Canada, 
Ltd., wholly owned by LC. me and this new company is going straight ahead with the purchase of land and the 
erection upon it of a plant to manufacture “‘ Terylene.” In this way we are taking time by the forelock and 
not awaiting the outcome of the protracted legal proceedings in the United States. After the pro; segrega- 
tion, it is intended to = this project to that successor company of = LL. in which L.C.I. will be the a 
shareholder and in which Canadians will participate as This p is in accordance with 
iM C.I.’s policy of regarding the successor company as the normal ium for devel ing projects 


‘” Improvements in vy po of producing our existing products and the reduction of costs go hand in hand 
with the d new p Your Directors are also very constious of the need to keep down the 
level of overhead ‘expenditure. Special attention is being given to expenditure on central services, which is 
being kept to a minimum consistent with efficiency and progress. 
TAXATION 
It is usual for me to say something about taxation, and this year I am glad that I can be less critical of the 
policy of the Ch lior of the E The excess profits levy introduced last year is to go. It is right 
that the worst tax on record should have the shortest life. Let us leave it at that. The reduction of sixpence 
in the standard rate of tax is of benefit both directly and indirectly to the company, and I hope it is only the 
beginning of that downward trend in taxation which is so essential if industry is to get from its own | ini 
savings and from the savings of others the capital which it needs to maintain p prc ity 
-— a it to keep its place in the competition with the growing industries ‘of other countries. 
nly if British industry can get the capital which it needs for modernisation and expansion can it provide 
employment for the millions of workers in this country. We are all aware that what has been done is only a 
mall beginning and that much more is needed before a healthy growth of savings is restored. The Chancellor 
of the Exchequer has made the first real start along the right road and we look forward to his further progress. 
CHAIRMAN’S RETIREMENT 
I should like to finish on a personal note. This is the last occasion upon which I shall occupy this Chair. 
As announced to the Press immediately after the Board Meeting on the 15th May, I am retiring both from 
the Chair and from the Board at the end of this month. I have n a Director of this Company since its 
formation twenty-seven years ago and my ——. with Nobels, one of the constituent companies which 














wee 











were on the tae of LC.L “on back to the beginning of the century. May I take this opportunity 

my colle all their kindness and their co-operation during my long association 
with them and ly ae their meant since I took over the Chairmanship from Lord McGowan two 
and a half years You can be sure my successor, Dr. Fleck, will be given similar support. 


The Report 2 and Accounts. were adopted. 








FOR SALE 


FRED WATKINS 
RECONDITIONED MACHINERY FOR 
SALE. 


STEAM BOILERS.—Cochran Vertical, 30 in 
stock, 3ft. to 8ft. 6in. a. deliveries ; 
Sone, to 9ft. dia., incl several unt 

immediate Son. ‘by at 7h. 


three 30h. by wo bapa 
by 9ft. by 200 Ib.; 300 recon. 
Cross-Tube, ail sizes. 


: st up to 9ft. dia., 
a ae 8ft. 6in. by 5ft. 6in. by 75Ib.; all 
an 

DIESEL ENGINES, HORIZONTAL COLD 
START.—80 H.P. Fielding, 40 H.P. Crossley, 30 H.P. 
Babcock, 10 H.P. Ruston. 

CRANES.—S-ton Tate mobile petrol-electric, new 
1942, three in stock ; 5-ton Coles petrol-electric, new 
1945 ; 3-ton Jones diesel, pneumatics, 24ft. jib, 2-ton 

ide, pneumatics (two); 10-ton Steam Loco. 
+ are 35/40. jibs ; 7-ton Smith diesel, 35ft. jib, 

Gardner engine ; ton Taylor, 40ft. iis 3-ton 

Ruston Diesel aT. jib ; 2-ton Smith, 40ft. jib ; 


all 4ft. GAL TG 
AY "MATERIAL.—Kerr 12in. by 20in., 
a coupled Steam — 160 Ib. w.p.; large 
stocks Rails, Points, Wago 
ELECTRIC MOTORS. 3st H.P. Laurence Scott, 
T.E., S.C., flameproof, 990 r. 
STEEL ‘PIPING. —i0, i and 6in. screwed ; 


prices. Large i 
Slide, ak - Spore: Reducing and Check Valves. 


List on 
STORAGE” TANKS.—Two Lead-lined, 35ft. long, 
Oft. dia. ; verte yb, Teed ty bitumen, acids ; 
Fifty dish-ended Pressure T: ‘anks, 8ft. 6in. by 5ft. 6in. 
dia. ; a Welded Steel, 50 Ib. 
Or: Earthenware Jars, 2000 litres 
tee md dia., 14ft. deep, rubber and brick- 
Comprehensive catalogue, “‘ Watkins Machinery 
Record,” published monthly ; free copy on request. 


SLING ECR ERENG ag WORKS, 
has: Coleford Drie. E366 G 





255 tons Open Fronted, Eccentric Punching or 
Clipping Press, by JAMES BENNIE, centre to 
back 27in., bed 45in. by 30in., stroke 33in., motor 
drive 440/3/50. 

New “BESCO” EB6 Eccentric Punching Press, 
with adj. stroke Oin. to 34in. and rise and fall table, 
pressure 70 tons, arranged motor drive, weight 
abt. 69 cwts. 

New “BESCO” M.18 Inclinable Power Press, 
pressure abt. 10 tons, stroke 2in., bed 15jin. by 
9in., motor driven. 

40 tons BRADLEY and CRAVEN 5D Geared 
Inclinable Press, adj. stroke lin., to 44in., centre 
to back 9in., motorised 400/440/3/ 

TAYLOR and CHALLEN 44in. Double-Sided, 
Double Action, Toggle Drawing Press, punch 
stroke 94in., blank-holder stroke Sjin., ‘between 
uprights 24in., motor drive 400/440/3/50. 

1300-ton Knuckle Joint Forming and Embossing 
Press, “FERRACUTE” Model E.57, stroke 
2iin., bed 34in. by 284in., tool space approx. 
354in., motor drive without electrics, it abt. 
45 tons. Others available at 500 and tons 
capacity. 

Photographs of the above are available. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone : EUSton 4681- 3771 ; 


and 
LANSDOWNE HOUSE, ai, WATER STREET, 
BIRMINGHAM, 3 
Telephone : Central 7606-7. E209 c 


B.C.S. 


40,000 J. Thompson (B. and W. type), 185 Ib. 
SUPERHEATER. New 1931. 

25,000 B. and W. type CTM., 195 1b. SUPER- 
HEATER, Economiser. 

12/15,000 B. conning type CTM., 180 Ib. SUPER- 
HEATER, Economise 

30ft. by 8ft. 6in. Lantesiion, 160 lb., Yates and 
Thom, fittings. 

Cochr hran, Economic, Vertical BOILERS in stock. 

3, CASTLE STREET, CARDIFF. 
TEL.: CARDIFF 29246. E9127 c 








A LARGE ENGINEERING CONCERN is offer- 
ing for sale a complete 380kVA Generating Station, 
comprising three 83kVA G.E.C. revolving field alter- 
nators driven by three Blackstone E.P.V.3 diesel 
engines, and one 133kVA revolving field E.C.C. 
alternator driven by a Blackstone E.P.V.6 diesel 
engine. The is with starting 
compressors, water and oil coolers, fuel tanks and 
Crompton Parkinson switchboard and has been 
maintained in excellent condition. A full descriptive 
brochure will be sent on request.—BOX No. E1904, 
“ The Engineer.” G 
BLISTER HANGAR BUILDINGS, ex stock, 
Suitable for all types of storage and production shops, 
Completely reconditioned clear span steel - frame 
buildings, clad with sheeting as required, 91ft. span, 
length to individual requirements. Endwalls, Hae 
doors and roof glazing are available, and bui dings 
can be ay Quotations for delivery only or includ- 
ing erectio 

ALL L. PURPOSE BUILDING CO., LTD., 
R/32, Sudbury, Suffolk. Tel., Sudbury, Suffolk 2954. 
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FOR SALE 


600 


MISCELLANEOUS MACHINE TOOLS 

Malmedi 164in. by 12ft. heavy duty S.S. and S.C. 
LATHE, all-geared head, taper turning attachment 
and variable-speed unit giving complete ab, 
spindle speeds r.p.m., motorised 500/3/ 
with 3lin. diam. 4-jaw chuck and square tool turret. 

Churchill Redman 12in. by 30in. S.C. TOOL ya | 
LATHE, with inverted “V” straight 
taper turning attachment, aoermane 400/3/56, ate 
spindle speeds, 13-540 r.p. 

Prentice Ilin. by 7ft. cine “Straight Bed CENTRE 
LATHE, motorised 400/3/50, 8 spindle speeds, 
38in. between ce: centres, Ijin. hollow spindle. 

Foster SU CAPSTAN, motorised 400/3/50, arranged 
for chuck work with mle. Herbert 3-jaw chuck, 
8 spindle speeds 41-697 r.p.m., 6 power feeds to 
— longitudinal and cross, 6 power feeds to 


Libby | Model 4R CAPSTAN LATHE, A.G.H., and 
hardened bed slideways, 12 spindle speeds 27-725 
r.p.m., hollow spindle 2in. dia., max. spindle nose 
to turret face og swing over cross slide - aguas » 
motorised 400/3/50, with various accesso 

Three Cleveland single-spindle bar AUTOMATICS, 
max. cap. | 16in, round, 15/32in. hex., gin. sq., 
max. stock feed 4}in., max. ng | le: ing length 2tin., 


pick-off Ng i2 speeds r.p.m., 
motorised 400, 400/3/5 
Archdale 24in. sg “MILLER, motorised 400/3/50, 


— head, spindle speeds 45-812 r.p.m., dial 
type change, ‘table W.S. and overall 14in. by 404in. 

Five Archdale 20in. Plain Horiz. MIL ——. motor- 
ised 400/3/50, table os space 3lin. by 10in., 
12 spindle speeds 30-615 r.p. = - dial type feeds 
with . 4in.—10in. pe 

Pans bay vert. spindle SURFACE GRINDER, 
motorised 400/3/50, table area 20in. by 7in., max. 
traverse 27in., equipped with 8in. diam. segmental 
chuck, max. between chuck and table 11din., front 
levers give infinitely variable table speeds. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. E202 c 





DID YOU KNOW? 
THE LATEST DEVELOPMENT 
IN UNDERWATER PUMPING 

is THE 
THRUSTLESS 
SUBMERSIBLE 

FROM 


(ag 


BERRY HILL PLANT DIVISION 
BERRY HILL (encinzers)L tp. CHEADLE STAFFS 


Telephone : Cheadle 2181 & 2261. 
E538 a 





VALES PLANT REGISTER LTD. 
OFFER FOR IMMEDIATE SALE: 

One 10-ton Butters Steam Derrick Crane, complete 
with 120ft. jib. New 1952, and in first-class condition. 

One 5-ton Smith Loco. Crane, with 45ft. lattice jib, 
standard gauge. New 1948, in excellent condition. 

One 5-ton Anderson Grice Electric Derrick Crane, 
with 100ft. jib. In first-class condition. 

Several Euclid 49 F.D. 9 yd. Rear Dump bry 
powered by G.M. diesel engines. New 
In very good condition. 

One Brand New unused 7-ton Smith Steam Loco- 
motive Crane, 50ft. jib, standard gauge. 

One first-class Flat-Ended Lancashire Boiler, 
30ft. by 9ft. dia., evaporation approximately 6500/ 
10,200 ib. per hour at 121 deg. F., complete with all 
fittings. Thoroughly overhauled. 

One First-class Spencer-Hopwood Boiler, 10ft. 3in. 
high by 4ft. 6in. dia., suitable for 1001b. W.P., 
evaporation 1320/1760 ib. per hour, complete with ali 
fittings. Thoroughly overhauled. 

Six Model 21 Eimco Rockashovels, two years old. 
In very good ¢ondition. 

One 175 H.P. English Electric totally enclosed 
slip-ring, continuously rated Electric Motor at 1000 
r.p.m., complete with slide rails, tal bearings 
and bed- plate, 400/440/3/50. 

Further details, 14, Lower Grosvenor Place, S.W.1. 
Tel. Nos., ViCtoria 7531, 3501, 8080 (11 wee 

G 





FOR SALE.—Equipment from East Retford 
a ag Station. One National Gas Engine, 
300 H.P., water cooled, 300 r.p.m., 3 cylinder, 
vertical, year 1926, complete with access platforms 
and iron ladder. "A quantity of Pipe and certain 
Engine spares are also available for disposal. One 
Electric Construction Co. Alternator, 200kW., 
6600 volts, 3-phase, 0-8 P.F., 300 r.p.m., 50 cycles, 
continuous rating, year 1926, complete with exciter, 
One National Gas Engine, 400 H.P., water cooled, 
300 r.p.m., 4 cylinder, vertical, year 1926. One 
Electric Construction Co. Alternator, 270 kW., 
6600 volts, 3-phase, 0-8 P.F., 300 r.p.m., 50 cycles, 
continuous rating, year 1926, ‘complete with exciter. 
For further particulars apply to 
DIVISIONAL PPURCHASING OFFICER, EAST 
MIDLANDS DIVISION, BARKER GATE, NOT- 
TINGHAM. E9228 G 
FOR DISPOSAL, 13 only 8-ton Haley ag Screw 
Jacks, with handles, almost new.—Barnes and Bell, 
Ltd., 79, St. George’s Place, Glasgow, C.2. E1858 G 


bree reno Model 2320, 36in. automatic hori- 


zontal mi iller, motor drive, working 
custece ofta table 48in. by 10in. 

HERBERT No. 16 uetendeieen Universal a 
table 5Sin. by ee complete with dividing heads and 
vertical attachmen 

EDGWICK tain. plain horizontal Millers, motor 
. working surface of table 264in. by 7}in.; 

~ ae power feed of table 18in., cross feed of 
table 6in., vertical feed of table 104in., = 
distance centre sae * to top x fi table 9}in., 
spindle speeds (3: = .), 8 feed: 

HERBERT No. 1 pl Sockental Miller, motor 
drive ; working surface of table 16in. by Sin., 
lever-operated longitudinal feed of table 84in., screw 
cross feed of table 3in., lever-operated vertical feed 
of table Sin., mi um distance centre of spindle 
to top of table Tin, 4 ile speeds (100-530 r.p.m.) 
from pick-off gears. 

STANLEY isin 15in, motorised gap bed S.S. and S.C. 
aoe and es Lathe, swing in the gap 48in., 

in type screwcutting box ; late type. 

SMALLPIECE Type 9WSL motorised multi-cut 
Production Lathe, max. swing 9in., max. distance 
admitted between centres 24in., complete with back 
es Sve suds pump. New condition. 

.S.A. 6in. by 25in. motorised multi-cut Production 
Lathe, a with back tool slide. Nearly new 


conditio 

« STANLEY 8hin. by 8ft. Timken bearing gap bed 
S.S. and S.C. Lathe ; latest type, new coniition | ; 
swing over saddle 124in., swing in b 32in. by 13in., 

centres 48in., hole through 

spindle 23in., spindle speeds 27-435 r.p.m., all 
standard accessories plus motorised suds pump, 
3-point steady, sag 4 chuck, ——— chuck. 
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FOR SALE 


a 


ABELSON 


FOR SALE 
STEAM LOCO. CRANES 
Letng Gestien, 23ft. jib, 100 Ib. boiler, 4f, 


Sion Ot Grafton, 4O0ft. jib, 100 Ib. boile, 4p 


gauge, Shun! 
5-ton Grafion, 37ft. =. lib, ws Ib, boiler, 


4ft. 
-ton Grafton, 37ft. a, _ ecial 
109 Ib, boiler, 4ft. 84in. 
3-ton Stothert and tt i tt. 100 Ib. boiler, 239, 
4ft. 84in. gauge, reconditioned 
2ton Smith, 30ft. jib, 100 Ib hoiler, 4f, 
gauge, suitable for trench work, ce ave 


ROAD MOBILE Cc: ANES 
10-ton Ransome and Rapier standard 


Diesel/Electric, solid rubber tyres 
5-Ton Morris standard Petrol/E!« ‘ric, soli 
T Baas 


tyres. 
4-ton Link Belt, petrol, solid rub} 
4-ton Hyster, > solid rubber (, 
3-ton Jones te Diesel/Electric pr 
tyres, all-round douien, 40ft. cantilc er jib. 
“aw Morris Versatile, Petrol/E!-ctrig, p 
ag oe Neal’s “N” Diesel, pcumatic 4 


30 cwt. Hand 
12 cwt. Neal's “ Rapid " Petrol Enzines, 
2 cu. yd. I-Steel Coane lipping Ski 


Full details from : 


ABELSON & CO. (ENGINEERS), Ly 
HELDON, BIRMINGHAM, 
H don 2424, 
London Office Tel. : TATe Gallery 9444, 
Manchester Office Tel.: ARDwick 1323, 





STANLEY 7i imken bearing gap. bed 
d S.C, latest type, new 
swing in the gp 26in. by 7in., distance between 
centres 36in., le » 16 spindle 
speeds (23-824 r.p.m.). Complete with ‘all standard 
accessories plus motorised suds pump, 3-point steady, 
— chuck, 4 4 jaw chuck. 
URDETT 64in. motorised ~~! head, vertical 
haping and Slotting Machine, diameter of 
—— admitted 36in., working =F sung of table 16in., 
longitudinal traverse of table 12in., transverse travel 
of table 12in., strokes per minute of ram 25, 42, 70. 

BURDETT 84in. swivel head, vertical Shapi 
and Slotting Machine, motor drive, head is 
to swivel 10 deg. either wa: » aoe 8 “J ram up to 
8tin., max. diameter of work 48in., depth 
of work admitted 12in., ee -~ * of rotary 
table 20in., longitudinal traverse of table 2lin., 
transverse travel of table 17in., strokes per minute 
of ram 24, 43, 53, 84. 

CHURCHILL REDMAN heavy-duty universal 
24in. stroke, motor-driven Toolroom Shaper, fitted 
swivelling table, maximum stroke 24}in., number of 
strokes per minute 9-119, 8 cutting speeds, 11 cross 
feeds to table, horizontal ‘table travel » vertical 
table travel 13in., working surface of table 18tin. 
ya eae complete with sabvaneat vice. New con- 


MONMOUTH 4-spindle Pedestal Drills, maximum 
drilling capacity ?in., maximum distance centre of 
spindle to column 8tin., maximum distance spindle 
to table 13in., 4 spindle speeds (430-2500 r.p.m.), 
No. 2 Morse taper spindles, working surface of table 
44in. by 7hin. 

ARCHDALE me vag he heavy-duty Drills, fitted 
swivelling heads, — bored No. 4 Morse taper, 
rise and fall table 7ft. Gn. by 13in., 8 spindle speeds 
(185-625 _r.p.m.). 

CORONA 2-spindle, motorised, Sensitive Drills, 
type 1SAX, working surface of table 154in. by 24in., 
distance from column face to centre of spindle 
7jin., v movement of spindles Sin., max. 
distance spindle to table 3lin., max. drilling capacity 
in steel }in., 4 spindle speeds (450-2900 r.p.m.). 


LITTON’S a or TOOL CO., 
372-378, OLD STREET, LONDON, E.C.1. 


Telephone : SHOreditch 4814-5 and 5691. 
Telegrams : Galloon, Finsquare, London. 





FOR SALE 


84-ton Rapier Pet./Elec. slewing model Mobile 
Crane on soli 

S-ton Morris Pet. bg Mobile Crane on solids. 

5-ton ier Pet./Elec. slewing model Mobile 
Crane on solids. 

— Jones “‘ Super 40” Diesel-Driv. Crane on 
solids. 

15-cwt. Neals ““ GM ” Port. Pet./Driv. Crane, 20ft. 
jib on pneumatics, new 1951. 

Fordson County Bulldozer, P.6, Perkins engin 
with electric starting, full caterpillar track, — 
hydraulic bulldozer attachment, new 1951. 

New Weatherill a Diesel-Driv. Loading 
— buckets 3, 1 or 14 cu. yd., according to 


mai 
WM. G. SEARCH LTD., 
40-42, WATER LANE, LEEDS, 11. 
Tel., 20614 (4 lines) ; and at Liverpool, Simonswood 
3634 (3 lines). E9176 G 


B.C.S. 


Pe 400-kW. Petter/Brush, 400/440/3/50, 600 


“FONE 135kW. Blackstone/Crompton Parkinson, 
a tae = r.p.m., auxiliaries, &c. 
NE WwW. Blackstone/Crompton Parkinson, 
400/440 /3/50" 500 r.p.m., auxiliaries, &c. 
ONE 68kW. Blackstone/Electric Construction, 
415/3/50, 600 r.p.m., auxiliaries, &c, 
Other SETS in stock. 
3, CASTLE STREET, CARDIFF. 
TEL.: CARDIFF 29246. E9125 G 


3-TON HYDRAULIC ane — by Balcae, 
capocty 10g 10 o olan Ins; ion, London. 
Pra clo Walter Todd. Ltd., 47, 
Pa} Goi E.C.2. E9177 a 
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FOR SALE 
STEAM-DRIVEN PUMPS 


10in. aT Thin. UMS te HORIZONTAL Dupuis 
STEA by J. H. Carruthers, cap, 12) 
g.p.h. pte 100 Ib. p.s.i, pressure at ae 
strokes per min., suitable 
pressures up to 180 lb. U D. 

Thin. by Sin. by 6in. HORIZONTAL DUPLE 
PISTON PUMPS, by Worthington 
Type G.S., cap. 52:5 g.p.m. at 212 deg. F., m 
W.P. 200 Ib. p. steam, 250 Ib. p.s.i. liquid, d 
Phe air cocks, &c. 

y 4in. by 6in. HORIZONTAL DUPLA 
BOILER FEED PUMP, 2$in. suction and delive 
pn ta capacity 3950 g.p.h., 200Ib. p; 


HORIZONTAL DUPLEX PISTON PUMP, 5 
by 34in. by Sin., by Paes Bros., + suctig 
14in. delivery, capacity g-p.m 

44in. by 2?in. by 4in. HORIZONTAL’ Burg A 
BOILER FEED PUMP, by Worthington Simpsq 
type G.S., ae. 12- 3 g.p.m., 200 Ib. p.s.i. pressus 
air cocks, & 

3in. by 2in. .™ 3in. HORIZONTAL DUPLE 
STEAM BOILER FEED PUMPS, I tin. suctig 
lin. delivery branches, capacity 350 g.p.h., 200lgmvescot ” 
pressure. 


THO* W. WARD LTD. 


ALBION WORKS . 
*Phone : 26311. 7 : Ct 
Remember - - Wards might have ti td, 

E213 


Or steam and 
USE 


Mpso 
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es Pascal 
Model 


¢ C0., 
idge ( Cs 
fackintos 


Se 


ates Bros. 


y & Bake 
Maycoc 
d. 


chett de G 
Cupola Furnace, Sft. 4in. dia. by 22ft. high t E. Arnf 


charging platform, with all ancillary equipment. 
16-ton, 48ft. 6in. span Overhead Travelling ; 

solid girder floor operated, 460 volt D.C. . 
Cylindrical Tubular Heat Exchanger, 6ft. Jong 

Ift. 10in. dia., cast iron body, mild steel 1 

exchange surface 67 sq. ft., 50 Ib. working pressure. 
“Radicon ” size Sin. Reduction Gear, 750 rp 

to 16-75 r.p.m., 3 H.P. input, right-angled ag 
5-Ton Steel-si ble- 

gear ratio 39 and 78 to 1 —- 


NEWMAN INDUSTRIES, LTD,, 
YATE, BRISTOL. lin 
’Phone : Chipping Sodbury 3311. _ 


NORMAN E. POTTS 
(B’HAM), LTD. 
OVERHEAD maven CRANES f0 


Nine 3-ton, 20ft 6in. span. 
One 5-ton, 32ft. 4in. span. 

10-ton, 20ft. 6in. span. 
One 10-ton, 29ft. 6in. span. 
One 25-ton, 34ft. 6in. span. 
All in good condition. 


NORMAN E. POTTS (B’HAM), LTDBid. 
130, MOSELEY ROAD, B’HAM, 12. 
(VIC 1278) E9200 


Further lists of machines on pages 6 & 127. 


EMERGENCY—BOILERS 
FOR SALE OR HIRE 
IMMEDIATE DELIVERY AND USE 
Gomplete steam rators on trailer, any capa 
and pressure up to Ib./hr., evaporation at 2” 
Boil Coal or oil fired. —App ly, Yorath- 
ilers, Ltd., 27, Copthall Avenue, ‘London, By 
phone MON: larch 0477 or PRImrose 3 











Classified Advertisements are continued on Page 129 
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one of over 


9,000 major industrial organisations 
with natural ventila tion 


planned by 


THE ENGLISH STEEL CORPORATION had a 
problem in their Electrical Maintenance Store where a combination of process heat and summer temperature rise resulted 
in unsatisfactory working conditions. 

The solution to the problem was the installation of COLT SR 2046 High Duty Natural Roof Extractor Ventilators 


which provided the degree of additional ventilation required and this, at 


low cost without maintenance, wear, tear or running costs. 


The fact that more than twenty separate contracts have been com- 
pleted for the English Steel Corporation is proof of the clients’ satisfaction. 
COLTS wide experience of the ventilation of all types of building 
throughout industry is at your disposal. 


FREE MANUAL, with full specifications of Colt Ventilators 
is available on request from Dept. G.17/194 





CQLT VENTILATION LTD 


COLT 


Why not take advantage of it ? 





PEGA SGM ai 


COLT 


Wh 


iLLLUDONAETA NAEP i 


= mc Wy 











THE SPECIALISTS IN PLANNED NATURAL 


VENTILATION 


SURBITON 


SURREY 


TELEPHONE: ELMbridge 6511-5 


Also at Birmingham, Bradford, Bristol, Cowbridge (Glam.), Dublin, Edinburgh, Liverpool, Manchester, Newcastle-on-Tyne, Sheffield and Warwick 
G.17 
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SAMUEL TALBOT 


(ENGINEERS) LTD. 


SPECIALISTS in FABRICATION 


of Industrial Plant 
in Mild Steel, Stainless Steel and Monel-Metal 










PLATE BENDING and ROLLING - 8ft. x lin. thick 
TEAM VALLEY TRADING ESTATE, GATESHEAD-on-TYNE, England 




































JOSEPH STEPHENSON & CO. (LONDON), LTD. 
White House, Fish Street Hill, London, EC-3 
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PATENT SOLIDS DIVERTING PLANT 
A closed tank Automatic Sewage Pumping Plant 


Suitable for Small Housing Estates, Factories, Schools, Camps, Etc. Also for 
Pumping Trade Effluents or other liquids containing solids. Will deal with 
any solids which can come down a 4-in, domestic drain. 


° -* 
- 74 rs 





The plant leaves the Works complete, ready for coupling up to ingoing and out- 
going sewers. 


This plant operates on the principle that by temporarily removing the solid 
matter from the liquid sewage, the actual pumping operation can be performed 
at high efficiency by a pump of the clean water type, handling liquid sewage only. 


WRITE FOR FURTHER PARTICULARS LIST No. 3324 


Joulsometer Engineering CL. 





fine Elmstronworks, Reading, England. 





PAN GRINDING Mills 


g p) 




















% f 


REVOLVING OR STATIONARY Pans 
PERFORATED OR SOLID BOTTOM 
OVER OR UNDER DRIVEN 


Smedley Brothers, I'4 
Belper. Derbyshire. 
Telephone: Belper 12 
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CONVEYOR BELTING 





WHEEL & RO 
COVERINGS 


RUBBER 
for every Engineering Purpose 


GEORGE MACLELLAN & Co., LTD. 


The Glasgow Rubber & Asbestos Works, Glasgow N.W. 


Telegrams : “‘Caoutchouc” Glasgow 


London Office :2Lawrence Lane: Tel: MONarch 3243 and 6873 





RUBBER & ASBESTOS JOINTS 





ASBESTOS nous 





SALVAGE HOSE 
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Arrol: 


fabricate and erect many of industry’s more important 
steel structures; today’s urgency finds in their resources the 


adequacy to meet today’s difficulties. 


1 Steel Structures 








oe 
aj A ayes ] NIN] TSP PSEA <a im a | : Arrol structural steelwork 


constitutes an important 





or — 


i aa ta, 12 params ionteoeioendinnnns ws aig ” item in the Steel Company 


a 4 er ax 

of Wales’ great enterprise. 
Illustrated is part of it— 
the Centre Bay of the 


Hot Finishing Bays. 





Consultants: W. S. Atkins & Partners 





——— 


€ all types of fixed and opening bridges, cranes, mechanical and hydraulic engin- 
eering work, dock gates, sliding and floating caissons, compressed air locks, 


pipe lines, surge tanks, sluices and other equipment for hydro-electric stations. 





SIR WILLIAM ARROL & CO. LTD., GLASGOW 














The skip can be changed 
to a platiorm (enly 20 
inches from the ground) 
in a@ matter of seconds. 














BANK WORKS 


Tel.: Coatbridge 839 


The handling of 
materials is speeded up 
all a the line with 
the OCHRANE 
POWER BARROW. 
Indoors and out it 
wends its way where 
wanted, does the work 
of four men using ordin- 
ary wheel - barrows. 
Cut down production 
costs, speed up the job 


COCHRANE & CO. (Shettieston) Ltd. 


LANARKSHIRE 





"Grams : 


THE ENGINEER 


with this versatile time 
and money saver. 
Powered by a Villiers 
3 H.P. engine, 14 gall. 
of fuel will last approx. 
8 hours. No driving 
experience is necessary 
—anyone can handle 
the Power Barrow 
after a few minutes 
instruction. Write for 
leaflet. 


COATBRIDGE 





* Berrow,”” Coatbridge 








Solons save time, reduce costs. 
always clean, reliable and simple. 
100-250 ; each with 6 feet Henley flexible. 
or round pencil bits. 












Switch 
on To 


ELECTRIC 
SOLDERING IRONS 


Solon soldering is 


Five models, in voltage range 
65 watt ; oval tapered 


125 watt ; oval tapered or round pencil bits. 
240 watt ; oval tapered bits. 


Write for Folder Y10 





W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. 


51-53, HATTON GARDEN, 


LONDON, E.C.1. 
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rubber 
lined 





























means 


longer 
life 


where chemical 
corrosion is taking 
place. 


Pipes and tanks of all 
shapes and sizes, rollers 
for all industries, trolley 
and truck wheels, all 
covered with natural 
and synthetic rubber. 


CLYDE RUBBER WORKS 


COMPANY LIMITED RENFREW SCOTLAND ° 
TELEPHONE RENFREW 2384 
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Engineers to the Chemical and Allied 
Industries 


Also specialists in the production of welded fabrications, riveted work, etc. 





We invite your 
enquiries whether they 
be for reconstruction 
work, extensions, or 
entirely new _ instal- 
lations. We have 65 
years of specialised 


experience. 











Left: Vertical Tubular Condenser with top and bottom chambers, 17’ 6” overall length, 3’ 6” diameter. 
Inset Left: Tubular Mist Precipitator and Absorber Tower in course of erection at a Chemical Factory. 


Inset Right: De-Aerator Shell 15’ high x 10’ 6” diameter. Tapering 5’ diameter at top. Weight 64 tons. 


RNGES of BALE 


A. J. RILEY & SON LTD., VICTORIA WORKS, BATLEY, YORKSHIRE 
Telephone: BATLEY 657 (3 lines). Telegrams: BOILERS BATLEY 


BRIGHTON ‘B’ 


British Electricity Authority Power Station 


= STURTEVANT 


ELECTROSTATIC 
PRECIPITATORS 





CoLLECTING EFFICIENCY 


99°211, 
99:00, 


STURTEVANT ENGINEERING CO. LTD. 


SOUTHERN HOUSE, CANNON ST., LONDON €E.C.4. 
TELEPHONE: MANSION HOUSE 0533 
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Interesting 
. . . but tough 


Heat-resisting steels are tough and not easily 
deformed even at high temperatures. Dies for 
drop-forging the elaborate shapes of gas turbine 
blades have a pretty hard job of work to do. 
Above are dies being machined at Doncasters 
on a profile copying machine. The lower illus- 
tration shows the beginning of marking-out a 
a block for the drop forging of connecting 
rods. 

Doncasters not only forge and make their own 
dies for drop forging, but supply die blocks to 
the drop forging trade. 


DANIEL DONCASTER & SONS LID., SHEFFIELD 


FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 





DONCASTERS © | 


a Se ae ee 


14140 
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‘When the finest 
“surfacing | is required 
the ROAD-MARSHALL TANDEM 

I is custeston win, cs. eualip gow 


> of getting a surface free from ‘marking’ or ‘ridging’ 
' with modern ‘fine-grain’ finishing materials. The 
hard way is with a conventional 3-wheeler. It is slow, 
difficult and demands more than ordinary skill on the 
part of the driver. 


The easy way is with the Road-Marshall Type RT508 
Tandem Roller. Specially designed for finer finishing 
with modern materials, it is the most up-to-date 


For detailed, illustrated 
literature, please write to :— 
Marshall Sons & Co. Ltd., 
Gainsborough, Lincs. 

Telephone : Gainsborough 2301 


This Rog 


Surfacing in d-Mar, we 


Ndem 
treet, Soy 


iS engage 
Port, 8 asphatt 
urlesy o OS H 


Pi hoto 

B.Sc, wOPh by eo 

ANST.C. pea 

and Sup £. M. L Unting 

Lake hak wn The Vk» Borou rough Sr 
Ma "8ineer 


and Trinidag 


steering, dual controls wl water sprayers are stan- 
dard. A wide range of extras can be added to your 
own specification. 


Even a relatively unskilled driver can produce a per- 
fect finishing job with the Type RT508. No wonder 
more and more knowledgeable road makers, in Britain 
and Overseas, are including this robust, efficient 
machine in their road roller fleets. 


ROAD-MARSHALL TYPE RT 508 


53-8 ton Variable Weight. TANDEM DIESEL ROAD ROLLER 


A PRODUCT OF THE MARSHALL ORGANISATION, GAINSBOROUGH, ENGLAND 
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Sulzer Pump Impellers, machined to fine tolerances, in store. 


SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON, W.C. 


r eel tla ATLIC)RI eT ’ : P : . 
ON SNA I oad. TINE TWA 5) SO te 8 Nt PAE aA LJ.) 


~ }Y o 


SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO - RIO DE JANEIRO - BUENOSAIRES - SHANGHAI] - KOm 
Agencies ot :— BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG ~- HAIFA - BOM" 
KARACHI - COLOMBO - SINGAPORE - BANGKOK - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA - LA PAZ - SYONEY - MELBOURNE - WELLINGT? 
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Britains finest 
Electric Motors 


BULL MOTORS IPSWICH . ENGLAND 








BRITISH INSULATED CALLENDER’S CABLES LIMITED 
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BICC Paper 
and by absorbing the vibration in fast, high power transmission 
They need little 


Indeed, some have 


Pinions run quietly and smoothly, 


gears greatly reduce wear on the machine. 
lubrication and are extremely durable. 
been running for over 25 years and are still giving good service, 
the mating metal spur wheels being in excellent condition. 

BICC Paper 
in temperature, and when specially prepared will work satisfactorily 
With BICC machine-cut 


spur gears they provide efficient and economic drives for 


Pinions are unaffected by variations 


in the presence of oil and water. 


many varied applications. 


Pinions and spur gears are cut to customer’s 


individual requirements. 


& 


v7) 


a | 


21, 
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LONG 
QUIET 
service 


under heavy variable 
torque loading 


Y 


PAPER PINIONS | 


BLOOMSBURY STREET, LONDON, W.C 
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Less Time Setting... : 


Greater 
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Kearns 





Universal 





Horizontal 
Surfacing 


& Boring 





Machines 


A No. 4 Kearns Patent machine and some of the 
workpieces it deals with for A. V. Roe of Canada. 


Milling, drilling, tapping, turning, screw-and ductive time by reducing the number of set-ups 
gear-cutting (among numerous other ‘bonus’ required. Thus ‘Universal’ means less job 
operations performed by Kearns Surfacing and movement and more output, pleasing executive 
Boring Machines) usefully increase actual pro- and operator alike. 





\" H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 
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PRESTON LANCASHIRE 


London Office Address: 8, Bloomsbury Square, W.C.1 Telephone : 


Fabricators in Steel. Constructional Steelwork. Iron Castings. 


THOMAS BLACKBURN & SONS LIMITED 


Railings and Gates. Metal Windows. 





Se... 


The building of comb by bees is, like 
everything they do, a masterpiece of co- 
operation and efficiency. The worker 
bees cling to each other in a pear-shaped 
mass so that they become very warm. 
Then, from tiny pockets under the 
abdomen, frail looking, clear scales of 
wax appear. Other bees take the wax 
to construct the comb. 

All the cells, except the round ones in | 
which queen bees are reared, are six- 
sided, for the bees have found the form 
which avoids all waste of space, effort and 
time. Another advantage is that the cells 
support each other and can therefore be 
constructed of the lightest materials. The 
honey cells are completely waxen and are 
rendered air-proof with a wax capping. 
The brood cells, however, in which young | 
bees are raised, have a cap of a porous | 
wax and pollen mixture. | 
The bees perfect a delicate but crafts- | 
manlike piece of work by sloping the | 
cells upwards slightly from the base, s0 
that they are easier to fill, and safer as 
receptacles, for honey, than if they were 
built horizontally. | 
Man has been only too glad to learn the | 
lesson which the bee teaches in light- | 
HOLborn 8638 weight, economical and highly proficient 

nike construction. 
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HEAVY DUTY 
VERTICALS 


This 28 in. ARCHDALE vertical drill is engaged 
on the boring and reaming of ball race housings, 
in engine governor brackets at R. A. Lister Ltd., 
Dursley, as shown at ‘‘A”’ in the illustration of 
the components. Sequence of operations is as 
follows (1) blind bore with flat bit (2) counter- 
sink clearance 1} in. dia. by }in. deep. (3) finish 
bore with four-flute cutter (4) ream to 1°6875 in. 
dia. +0°000 in. —0°0005 in. 


These machines are available in three sizes, 28 in., 30in. 
and 32in., with drilling capacities of 11 in., 3in. and 4in. 
dia. respectively from the solid, in mild steel. 


Full details on request. 


JAMES ARCHDALE 
& CO0., LID 
BIRMINGHAM 16 


SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY E N G L A N 0 





JOSEPH BOOTH & BROS - UNION CRANE WORKS ° RODLEY - LEEDS 


Associated with CLYDE CRANE & ENGINEERING CO., MOSSEND, SCOTLAND. 
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BOOTH OVERHEAD CRANES have many applications in steel- 
works. This installation shows a Booth Class IV standard 
ladle crane crab fitted with an auxiliary hoist for tilting the 
ladle. An outstanding feature of Booth steelworks cranes is 
the gearing which is totally enclosed and completely oil-tight. 
Quietness in operation is achieved by the use of straight spur 


gearing correctly designed, cut and properly mounted. Our 
designers have developed welded construction for all gear 
boxes and this enables steel to be used, which apart from 
making a lighter and stronger job compared with cast 
iron, allows some gear boxes to be integral with the crab 
frame. 


From a wide experience in designing and building this 


iehcnttettems BOOTH CRANES| 


to submit proposals and designs to suit any requirements. 


June 26, 1953 


Telephone: Pudsey 3168 ; 
Telegrams: “Cranes, Rodiey.” 


Proprietors: CLYDE CRANE & BOOTH LTD. 
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Tools 
with a 
difference 





They’ve read the exclusive Macrome 
Treatment which imparts extra toughness, 
lengthens tool life and gives greater uniformity 
in resistance to wear. Stoppages for regrinding 
and resetting are thus reduced and production plans go 
forward more smoothly. Macrome stocks include 
cutting tools of every type, and “specials” can 
be quickly supplied to order. 
Even if you’re completely tooled up you can enjoy 
these big advantages by having existing tools Macrome 
Treated, under our seven-day service scheme. 


Macrome Technical representatives, located at key 
points throughout the country, are ready to cive 
immediate attention to requirements. 


MACROME 


* tre ATED TOOLS 


MACROME LTD., ALDERSLEY, WOLVERHAMPTON. Tel.: 52001 (five lines) 
Branches at London, Manchester, Glasgow. 





ROP ORGING 


F EVERY DESCRIPTION 


the motor you buy is a manufacturing organisation 


keyed to a high pitch of efficiency. More important 
still, in this particular industry, is the skill of the 
operatives and the reputation of Howells Motors for 
lasting, trouble-free service is a reflection of conscien- 


tious workmanship. There’s morethan meets the eye in 


ARMSTRONG 
STEVENS 


AND SON-LTD 
WILLENHALL STAFFS 


dm HES6 








J, W. JACKMAN & CO, 


LTD. 
Vulcan Works 
MANCHESTER 


Manufacturers of 


FOUNDRY 
PLANT 














tL 
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SAMUELPEACE & SONS LTD 





ESTABLISHED 50 YEARS 


THE BRITISH 
SPECIALISTS 


HYDRAULIC 
LEATHERS 


LEATHERS COMPANY 
LIMITED 


ALTRINGHAM i 


ON ADMIRALTY, WAR DEPT. 
AND COLONIAL LISTS 








PRESSURE 
VESSELS 


made to Lioyd’s 


Specification 
Class 2 


RICHMOND WELDING C° 


Richmond Road, BRADFORD 
Tel.: BRADFORD 25405 


THE NATIONAL GAS AND OIL ENGINE CO. 


THE ENGINEER June 26, 195; 


At the Shell Company's Concession in Casabe, Colombia 


National NATURAL GAS ENGINES. The shell Grou, 


associate, Concesionaria de Petroleo Shell-Condor, operating in Colombia, has 
completed the installation of a new power plant at its Casabe oilfield, Situated 

on the western bank of the Magdalena River, some 400 miles up river from the 
Caribbean port of Barranquilla. The plant comprises five Nationa! “ BARG B” 
type natural gas engine driven alternators with a total generating Capacity 
of 2,500 kW. providing electric power for well pumping PUrposes, 

A National stand-by 15 kW. unit, also running on natural gas, supplie, 

power for lighting, driving air compressors and cooling water PUMps, ete. 

This station is one of a number in course of construction by the Shelj 

Company at their various oil concessions throughout the world, Othe 

typical contracts executed recently are six 500 kW. units at the Sarawak Oilfield, 
Seria, State of Brunei, Borneo, and similar engines at La Concepcion, Venezuela, 





Details of these and other Shell contracts are contained in 
National Bulletin No. 291, which will be forwarded upon request. 


SPECIFY 


ASHTON-UNDER-LYNE, LANCASHIRE 
N.205 
































To SPECIFICATION 
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SHAW FOUNDRY 


REMEITED 
STAINES, MIDDLESEX 


TE & Pr . 
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seem like 
kids stuff to 


but it requires a high standard of 
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DIE-CASTING MACHINES | 


mn The boys and girls are very much a concern of the State to-day—and 
notably is this shown in school equipment. Desks and seats are not the 
cumbrous articles of earlier, Spartan days. Made of aluminium, they’re 
light, bright, strong, comfortable—distributed in thousands by the 
Educational Supply Association at Stevenage, who utilise Peco Die- 
Casting Machines in their production. These PECO machines have 
modernised the technique of cold chamber pressure Die-Casting. They 
have as a unique feature electrical control covering every movement of 
he cycle. The four core-pulling connections, hydraulic ejection cylinder 
and bumper bars for mechanical ejection are fully interlocked, permitting 
operation in any sequence, and, by use of the hydraulic ejector as a core- 
puljer, the effective die-opening can be increased by as much as six inches. 
















Illustrated literature will be gladly sent on request 






ACRE STREET, 
Telephone: Macaulay 1212 . 
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CROSSLEY: 


a 





PE 


ed Sa 


The Name CROSSLEY has 
been identified with internal 
combustion engines for over 
eighty years, as pioneers of the 
industry, and hundreds of 
thousands of gas and oil engines 
have been despatched to all 
corners of the World... 


The Illustrations 


1 Horizontal, four-stroke industrial 
type Diesel—single cylinder and twin 
monobloc types. !2 to 200 b.h.p. 


2 Vertical, industrial type Scavenge 
Pump Diesel. Three to eight cylin- 
ders. 100 to 1,800 b.h.p. 


3 Vertical, four-stroke industrial 
type Diesel. Three to eight cylinders. 
150 to 1,065 b.h.p. 


4 Vertical, four-cycle Diesel for 
industrial, marine propulsion and 
rail traction duty. One to six 
cylinders. 10 to 140 b.h.p. 





5 Vertical, Vee type Scavenge Pump 
Diesel and generator for rail traction 
duty. Six to sixteen cylinders. 440 
to 2,400 b.h.p 


6 Vertical, Scavenge Pump Diesel, 
direct reversing, marine. propulsion 
type. Four to eight cylinders. 90 
to 1,500 b.h.p. 


ee 
MARINE AUXILIARIES 
TWO-STROKE AND FOUR-STROKE 


TYPES FROM 
10 B.H.P TO 1,065 B.H.P. 






etn miata eae. pris 











“ie 


CROSSLEY BROTHERS LTD., OPENSHAW, MANCHESTER 11. 
London Office: Langham House, 308 Regent St., W.1. 


See sche 
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STOP 


burning 
money! 


Away with old, expensive methods of heating! 

Consider the money-saving advantages of G.E.C. 

electric unit heaters: 

e low running costs 

e cleanliness 

@ easy maintenance 

e thermostatic control (if required) 

@ elimination of stoking, fuel storage and ash 
removal 

@ installation is simple and inexpensive 

G.E.C. electric unit heaters are ideal for factory 

and rest-room, workshop and meeting-hall. 

For full details write for publication H.5. 


5 & G.C. ELECTRIC 


UNIT HEATERS 


*% ELECTRICITY ENSURES TRUE COAL ECONOMY 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 








| PATTERN MAKERS ! NO GLUEING 
NO PATTERN IS TOO INTRICATE FOR NO HEATING 


“PLASTIFIL” FILLET . NO WASTE 


(REGD. TRADE MARK) (PATENT 3No. 503343) 





Also 
LEATHER FILLET, 
PATTERN LETTERS, 


J. W. & C. J. PHILLIPS LTD. DOWELS, Etc. 


POMEROY STREET, NEW CROSS, LONDON, S.E.14 














Many of Britain’s Leading Industrialists 
look to. NORTHARC for their - 


ee. “4 
ee STRUCTURAL STEELWORK 
: Where quality and high standards of workmanship 


are required, NORTHARC have the capacity to 
undertake any type of project, no matter how large. 





|THE NORTHARC ORGANISATION 
260, LANGHAM ROAD, TURNPIKE LANE, LONDON, N.I5 








WANTED 


Herbert No. 4 Capstan Lathes, 
later than Inspection No. ET 
5800 for reconditioning. Your 
own machines rebuilt to Grade 1 
standard and guaranteed. 
Attractive prices and deliveries. 


Communicate with 


ALFRED HERBERT LTD. 


FACTORED DIVISION 
Red Lane Works, COVENTRY 


Phone: 89221 (10 lines) 











Castings | 
-IN GREY IRON 
& ALUMINIUM 


MACHINE AND LOOSE j 
MOULDING. 

PATTERNS MADE IF ] 

REQUIRED. { 

H. J. GILL & Co. (Leeds) Ltd. 

194 Cardigan Road, LEEDS 6 


| Phone: LEEDS 52020 
Ree A RN ORT RRR Se Soe! acne 





INTERNALS EXTERNAL GRINDING 


MYFORD 


PRECISION CYLINDRICAL GRINDER 
Can be purchased as a plain cylindrical grinder or with 
internal grinding equipment. Will grind to fine limits 
with a high rate of production on small parts. 

Work swing 5° di a B centres 9”. 
Dial reading 0001”. Fine Feed °00005”. 
Minimum bore 2”. Maximum bore 4”. 

SEND FOR PUBLICATION 900 


MYFORD ENGINEERING Co. LTD. BEESTON, NOTTINGHAM 











best: 

Buy tre avin 
PORTABLE 
CONVEYORS 


Ali Types & Sizes 


MAXIM ENGINEERING WORKS 
FRITH: KENT 
Telephore #22 3 
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Nowhere in the world 
will you find an exhibition, 
specialising in instruments and 


instrumentation, of the size and scope of 





Every field of instrumentation in Industry, Medicine, Re- 
search and Education is covered. You will be able to see 
all classes of temperature, pressure and flow controllers for 
industrial use, complete equipment for sea and air naviga- 
tion and land surveying, British equipment for the research 
laboratory in pure and applied science, and precision equip- 
ment in such diverse fields as metrology and photography. 


The full scope of the products of the British Instrument 
Industry will be revealed at this exhibition. Present users 
of instruments and industrialists, whose problems might be 
solved by appropiate instrumental control, will find a visit 
to this exhibition extremely rewarding. 













IT’S CORONATION YEAR . 


Accommodation should be booked 
as early as possible. If you require 
any assistance, or an official cata- 
logue of the exhibition if you are 
unable to come, write to the 
Organizers :— 


| 
F. W. BRIDGES & SONS LTD., | 
| 


GRANDJBUILDINGS, TRAFALGAR SQUARE, LONDON, W.C.2 


PHONE: WHITEHALL 0568. TELEGRAMS & CABLES: SEGDIRB, RAND, LONDON 
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No limitation of size. These accumulators 
can be made for any capacity, large or small. 


PAUL GRANBY 





WERNER & 
PFLEIDERER 


PISTONLESS 
AIR - HYDRAULIC 
ACCUMULATORS 


450 gallons capacity, 3300 Ib. 
p-s.i. working pressure with 
MULTIPLE - AUTOMATIC 
HYDRAULIC CONTROL 


@ Entirely hydraulic self-contained control. 


@ Driven entirely by air and water. Nothing 
electrical. 


@ Completely reliable, nearly 100% efficiency 
@ Simple in operation and absolutely safe. 





x COMPANY 
62* CHANDOS COURT, BUCKINGHAM GATE, LONDON, S.W.| 


ANE 5331) TELEGRAMS. POWAFORGE, SOWEST IN DON 


Nevthern Sub-Acents! Henderson & Keay Led., /89 Pitt Strect, Glasgow, C.2 
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HAMMEL: DAHL DIAPHRAGM CONTROL VALVES | 





SERIES B3000 STANDARD 


This series is suitable for the general run of process applications on 





air, water, steam, oil or gas service, and is available in sizes from 3” 
to 12” bore, in a wide choice of body and trim materials. Single and double 
seated forms are supplied, in appropriate sizes, with linear, equal percentage, 


or quick opening flow-lift characteristic. The sectional view shows a typical 


“a ‘sesoeneamssenaneninnmnenonnenecaneneit 


example with double seated parabolic (linear) plug. These valves are built 
to high standards of quality 
throughout ; robustly constructed ; 


and reliable and sensitive in 


soceseaeeeene son eaten sieentneetessssestmenettnetnentessonetien 


operation. Valve action is 
easily reversible on site, 
without additional parts. 
Bellows seal; extension- 
neck cover (finned or other- 
wise) for special temperature 
conditions ; valve positioner, 
etc., can be provided to 


order. 


Blakeborough Hammel-Dahl valves are identical in design and manufacture, down to 
interchangeability of parts, with those produced by the Hammel-Dahl Co. in the U.S.A., 
under license from whom we are manufacturing in this country. For particulars of the 
full range of types and many interesting features of design see List No. EN201; 
for information on valve sizing, List No. EN198—both available on request. 





I. BLAKE BOROUGH €> SONS LTD 


BLAKEBOROUGH 


BRIGHOUSE, ENGLAND 















60 KW. Alternator Set. 
E6 engine — 1000 R.P.M. 


You can buy these engines on hire purchase if you wish 


EASY STARTING ~ QUIET RUNNING - 


STATIONARY & MARINE DIESEL ENGINES 
& GENERATING SETS 5/120 H.P. 


RUSSELL NEWBERY & CO. LTD. 


ESSEX WORKS - DAGENHAM - ESSEX - ENGLAND 


Telephone: Seven Kings 5757/8 and 3466/73 
Telegroms and Cables: Diesel, Dagenham 


VERY ACCESSIBLE 
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Some MEN 
dont seem to 


understand 


The importance of 
the welfare side from 
THE WOMAN’S ANGLE. 

By the simple depression of a 
lever THE BARRYWALD SANITARY 
INCINERATOR will _ automatically 
and effectively destroy sanitary 
towels, surgical dressings, docu- 
ments, etc., solvinga vitaland major 
welfare problem in FACTORIES, 
OFFICES, INSTITUTIONS, etc. 
A The only incinerator incorporating 

our Patented Safety Devices. 


PATENT Nos. 555062 - 621085 
and corresponding Foreign Patents. 


~ BARRYWALD 
Safety Cutematic Incinerator 


Awarded the certificate of the Royal institute of Public Health and Hygiene 





ECONOMICAL EFFICIENT FOOLPROOF INDISPENSABLE 














SANIGUARD APPLIANCES /envtd 
62, LONDON WALL, LONDON, E.C.2 


922-4923 DIVISION Of ALLIEO METALS LTO 
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AIRHYDROPUM! 


Provides a_ small 
supply of liquid at 
any desired pressure 
up to 27,000 Ib. 
per sq. inch from 
100 ib. air pressure. 
Single acting and 
double acting models, 
in 34 sizes (illustration 
shows double acting 
model). Weight 110 
to 330 lb. Write for 
illustrated leaflet. 


Chatles-S$ 


MADAN 


and (o.Ltd 


VORTEX WORKS - ‘BROADHEATH 
ALTRINCHAM-ENGLAND 


‘Phone: Altrincham 0095. ‘’Grams: “Vortex.” 


June 
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for near! 


MS » | 


SUPREME for QUALITY 


RELIABILITY 
and 
PERFORMANCE 






CRANES 


Years before the first world war, the name MORRIS had become synonym- 
ous with cranes and mechanical handling equipment of quality and 
dependable performance. 

In those days, the firm of Herbert Morris, Ltd., was almost the only 
concern equipped to supply anything like a comprehensive range of 
mechanical handling aids. And even to-day, in this particular field of 
engineering, the firm has few rivals anywhere with plant and equipment 
on a comparable scale. 

It is no wonder, therefore, that to those who value experience the name 
MORRIS stands for all that is best in cranes, runways, conveyors, telphers, 
pulley-blocks, lifts, elevators, hoist-blocks, chain-hoists and Similar means 
of simplifying handling and reducing its cost. 
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INDUSTRIAL VENTILATORS 


for the 
rapid 


clearance of 


smoke, fumes, 


and steam... 


His Ventilating Shutters provide the simplest and most efficient system of ventila- 
tion, ensuring the rapid clearance of fumes and smoke from foundries, moulding shops, rolling 
mills, factories, etc. At the touch of a button—in scarcely more than 60 seconds—the controlled 
louvre shutters open‘ wide to the sky to draw off fumes, steam, dust and overheated air and 


to admit natural daylight. When closed they are completely weathertight. 


The shutters are 


quickly and easily installed in any type of roof without disturbing normal production. Once 
installed they are positively trouble-free in operation and require virtually no maintenance. 


HILLS (WEST BROMWICH) LTD., ALBION ROAD, WEST BROMWICH. Tel.: West Bromwich 1025 (7 lines) and at 125 HIGH HOLBORN, W.C.1. Tel.: HOLborn 8005/6 


WRITE FOR PULL DETAILS 


Branches at Birmingham, Belfast, Bristol, Manchester, Newcastle and Glasgow 
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HILLS ‘WALL-TYPE 

AIR INLET VENTILATORS 
Scientifically designed as a standard unj 
for easy installation into an opening y 
wide x 6’ high. The two banks of eight 
centrally pivoted louvre vanes, completely 

weathertight when fully closed, are Opthaned 
se 2 ety ob handle to clear oe hen 
a at, and permit entry esh aw 
light. Rustproofed by hot Zz; calvania 


ROOF VENTILATORS 
Designed to give positive extraction o § ese 
smoke, etc., irrespective of of wind 
Manufactured in two sizes 3’ 2" wide x 6 
deep and 3' 2” wide x 8’ overall the 
ae and suitable for fixing into patent 

azing bars or ated roof sheets, 

Cooke ag pe roped ible oe = 
mounted on 
frame of }° mild steel on Offered at 
exceptionally low prices. 











LIGHT o HEAVY 





LA RG E or small 


We offer a comprehensive service to the engineering 
industry. Our products include such items as Bedplates, 


Tanks, Belt Guards, 
Machine Tool Frames 
and Locomotive Cabs 
etc. In addition we 
are able to undertake 
the manufacture of 
Retorts and Vessels 
in Stainless and Heat 
Resisting Steels. 


It will pay to include us 
when inviting Quotations. 


HIGH CLASS STEEL FABRICATIONS 


REDGRAVE ) 


80, LATIMER STREET, BIRMINGHAM, 


PROFILE FLAME CUTTING * SHEET METAL WORK 


FAN & CO 17D 


Telephone: MID 0444 
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. .. old hands, sure hands that hold a life- 
time’s knowledge of steel founding, apply it 
with craftsmen’s integrity in the making 
of Lloyd’s high quality steel castings. 
And behind the hands, the machine 
resources of the most modern steel 
foundry in Europe. Typical of 
Lloyd’s machining equipment is the 
Graffenstaden Horizontal Borer 
(shown top left); it bores to a 
diameter of 2’ 74”, has a spindle 
stroke of nearly 8’, machines castings 
up to 25 tons in weight. 
Traditional knowledge of steel— 
modern machine power to back it : 
two good reasons why Lloyd’s castings 
maintain their supreme reputation for 
accuracy and reliability. 


Briand best 
aquipped atiel 


foundry 


F. H. LLOYD & CO. LTD., JAMES BRIDGE STEEL WORKS, WEDNESBURY, STAFFS ~« TELEPHONE: DARLASTON 225 


A Print for Industry Ltd. Advertisement 
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Snap-action 
limit switch 
type 753 


control station 
type 759-23 
Main current 


i F.H.P, 
switch type 303 a starter 


4 type 728 


Push button SS 


No magic about it/ G 


Maybe the Brookhirst knack of producing just Ch 
angeover 

the right control device for every type of switch 

application does seem uncanny at times. But wpe 127 

these designs are not conjured at will. Rather 

are they the result of specialisation —developing, 

testing, constantly improving—to ensure that 


lia Brookhirst electric motor control equipment 
B R 0 0 K H IRST has every desirable feature. The control 
devices illustrated—and many others, covering 

ar a 


all normal requirements—are available EX- 


MOTOR CONTROL GEAR STOCK. Let us send you a copy of Catalogue 


31H and current Stock List. 








Rotary switch 
type 766 


BROOKHIRST SWITCHGEAR LIMITED : CHESTER 








Exacting tests, both in the laboratory and on 
the actual work have proved our “Kleenair” 
method. This efficiency is obtained by means 
of the patented Multi-jet (or variable type) 
expansion devices together with the basic 
design of the separator which has been de- 
veloped and perfected after many years of 
research. It is the only method which does 
eliminate oil and water from the pipe line, 
thus ensuring clean dry air or gas at the point 
where it is required. The “Kleenair” is 
automatic in action, and once installed, there 
is no need for maintenance except the 
periodical drain-off, for no fittings are in- 
corporated which might get clogged. 


We also manufacture “Kleenair’” Separators in- 
corporating a filter to give added protection when 
necessary. 


| COLEMAN : WALLWORK COMPANY, LTD 


Telephone: Stotfold .381/4 . iz Registered Office & Works: WINDSOR WORKS - STOTFOLD - BEDFORDSHIRE 


—_ 
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YOU MAY WANT 








BORERS 


CERUTI Model AUG.70 HORIZONTAL 
BORER. Flanged motor drive. Screwcutting ; 
spindle dia., 23 in.; table 253 in. by 31} in.; max. 
distance table to spindle centre, 24 in.; 27 spindle 
speeds, 5-1020 r.p.m. 
ETZEL Model B.90 HORIZONTAL 
BORER. Motor drive ; arranged for screw- 
utting ; spindle dia., 3} in.; table, 47} in. by 
Qin.; longitudinal table traverse, 61 in.; cross 
raverse 47} in.; max. distance facing head to 
r stay, 984 in.; 18 spindle speeds, 7-675 
r.p.m. 





NS RICHARDS No. 5 HORIZON- 
AL BORER. Motor drive; outer stay, 
quartering table; screwcutting attachment ; 
facing capacity, 48 in.; main table, 87 in. by 48 in.; 
otary table, 48 in. by 48 in.; length of bed from 
ce of upright, 11 ft. 6 in.; 32 speeds, 15-160 
‘p.m. 
SONDERMANN & STIER VERTICAL 
ORING MILL. Single column type ; motor 
drive ; taper turning ; sidehead ; max. swing 
834 in.; table dia., 314in.; max. height of work- 
, 294 in.; 12 spindle speeds, 2-3-70 r.p.m. 


LATHES 


DFORD 7} in. S.S. and S.C. LATHE. 
G.H.; motor drive ; metric leadscrew ; swing 
wer bed, 144 in.; swing over saddle, 9% in.; 
een centres, 30 in.; 12 spindle speeds, 16- 
00 r.p.m. 
PROGRESSIVE 8} in. S.S. and S.C. LATHE. 
otor drive; A.G.H.; gap bed; height of 
centres, 4 in.; swing in gap, 24% in.; between 
centres, 59 in.; 12 spindle speeds, 23-900 r.p.m. 
HENDEY 8} in. S.S. and S.C. LATHE. 
Motor Drive ; A.G.H.; metric leadscrew ; taper 
turning ; swing over bed, 16} in.; swing over 
cross slide, 94 in.; between centres, 54 in.; 18 
spindle s , 12-635 r.p.m. 
DRUMMOND-MAXICUT No. 0 MULTI- 
TOOL LATHE. Motor drive ; front and rear 
olposts ; max. between centres, 12 in.; max. 
' of work, 6 in.; hole through spindle 1} in. 


SOAG MACHINE TOOLS LTD., 


MILLERS 


WANDERER Model IAE HORIZONTAL 
MILLER. Motor drive ; power feeds and rapid 
traverse to all movements ; table working sur- 
face 393 in. by 11% in.; capacity, 234 in. by 8 in. by 
15} in.; max. distance table to spindle, 163 in.; 
12 spindle speeds, 37-5—475 r.p.m. 

ROSCHER & EICHLER Model E.I!1 HORI- 
ZONTAL MILLER. Motor drive; power 
feeds and rapid traverse in all three directions ; 
table working surface, 55 in. by 14 in.; capacity 
39% in. by 11 in. by 15 in.; max. distance table to 
spindle, 18 in.; 12 spindle speeds, 33-650 r.p.m. 
PARKSON Model 2T UNIVERSAL MIL- 
LER. Motor drive ; power feeds to all three 
movements ; table working surface, 49 in. by 
10 in.; longitudinal table travel, 28 in.; cross 
table travel, 10 in.; max. distance spindle to 
table, 18} in.; 12 spindle speeds, 15-360 r.p.m. 
MASERATI Model 2FU UNIVERSAL MIL- 
LER. Motor drive; vertical milling head, 
universal dividing head, table working surface, 
55 in. by 13 in.; capacity, 354 in. by 10% in. by 
163 in.; 12 spindle speeds, 27-675 r.p.m. 
BROWN & SHARPE No. 3A UNIVERSAL 
MILLER. Standard type ; motor drive ; power 
feeds in r eagey ry ; Table, 60 in. by 14 in.; 
capacity, 34 in. by 12 in. by 18} in.; 16 spindle 
po sory to 1200 r.p.m. Bee: é 
MUELLER & MONTAG Model 4F VER- 
TICAL MILLER. Motor drive ; sliding spindle 
head, longitudinal and traverse power feed ; 
table working surface, 47} in. by 11Z in.; capacity, 
284 in. by 124 in. by 17? in.; max. distance table 
to spindle, 213 in.; 18 spindle speeds, 19-950 


r.p.m. 
CINCINNATI 18 in. PLAIN MANUFAC- 
TURING MILLER. Motor drive ; table 27 in. 
by 7} in.; capacity, 18 in. by 6 in. by 10} in.; 
speed range, 29-600 r.p.m. 


GRINDERS 


JONES & SHIPMAN Fig. 309 HOB AND 
CUTTER GRINDER. Motor drive; max. 
cutter dia. admitted 8 in.; max. cutter length 
admitted 13 in., lead, 3 in.-133 in.; max. table 
traverse, 13 in. 


* 


LANDIS 10 in. by 9% in. HYDRAULIC 
PLAIN CYLINDRICAL GRINDER. Motor 
drive ; table slide can be set over for taper grind- 
ing ; max. swing, 103 in.; between centres, 96 in. 
max. dia. ground 6 in. 


PRATT & WHITNEY [4 in. SURFACE 
GRINDER. Vertical spindle ; motor drive ; 
electro-magnetic chuck ; table 36 in. by 12 in.; 
table traverse 47 in. ; grinding wheel dia., 14 in.; 
spindle speed, 1145 r.p.m.; max. height under 
new wheel, 16 in. 


BRYANT Model 16-C-16 INTERNAL 
GRINDER. Motor drive ; internal spindle, 3- 
jaw chuck ; max. swing (without guard), 16 in.; 
max. wheel slide travel 16 in.; max. grinding 
travel 13 in. 


CHURCHILL Model CRM CRANKSHAFT 
RE-GRINDER. Motor drive ; max. swing over 
table 20 in.; grinding length 50 in.; max. dia. 
round with new wheel, 8 in.; grinding wheel, 
in. by 12 in. 


CAPSTANS AND TURRETS 


WARD 2A CAPSTAN. Motor drive ; height 
of centres, 54 in.; hole through spindle 13 in.; 
speed range, 71-1531 r.p.m.; air chuck and bar 
feed. 


MAGDEBURG RSR.520 COMBINATION 
TURRET LATHE. Motor drive ; arranged for 
chuck work ; spindle bore, 3} in.; swing over 
bed, 22% in.; swing over cross slide, 13 in.; max. 
distance spindle to turret face, 49 in.; 18 spindle 
speeds, 9-6-480 r.p.m. 

MAGDEBURG RS.105 COMBINATION 
TURRET LATHE. Motor drive ; arranged for 
chuck work ; spindle bore, 44 in.; swing over 
bed, 223 in.; swing over cross slide, 13 in.; max. 
distance spindle to turret face, 49 in.; 18 spindle 
speeds, 9-6-480 r.p.m. 

BOEHRINGER RH.30 COMBINATION 
TURRET LATHE. Motor drive ; arranged for 
chuck work ; spindle bore, 6 in.; swing over 
cross slide wings, 31] in.; swing over cross slide, 
204 in.; max. distance chuck to turret, 138 in.; 
18 spindle speeds, 6-300 r.p.m. 





JUXON STREET, LAMBETH,sei { 


nn 
. 
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CUT 
DUCTION COSTS 
with 

J.& P. Capacitors 


Frequently a substantial and immediate 
reduction in production costs can be achieved simply 
by improving the power factor of a factory's 
electrical installation. 


June 26, 1953 





















This cannot be done more easily or more reliably 
than by the use of J. & P. Capacitors. 


We will gladly test your installation, free of 
charge and without obligation, so why not ask us along 
and learn how much you could save by the 
use of J. & P. Capacitors ? 


= 
Quick deliveries are assured 









JOHNSON & PHILLIPS LTD. 


CHARLTON Glen, Bokeh, Man ya a0) 


ho mark tht mocn8 thet little more’in quslaty—— 
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“OU-FREE 
Composer 











“NORTHEY” 
 ATLAST.... 





FIXED ROTORS together with 
heavy duty 
LOCATION BEARINGS 


| FOR FURTHER DETAILS OF THESE LATEST FEATURES 





write to:— 
| NORTHEY ROTARY COMPRESSORS LTD. 
| ALDER ROAD, PARKSTONE, DORSET 


Telephone : Parkstone 1500 





Grams: Northey, Bournemouth 
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CIRCULEX 14 


PORTABLE AND 
GENERAL PURPOSE 
SAW BENCH 
(Height 31’—Table 24” x 15”) 










Prices from 


£64-15-0 


carriage paid 


Cuts soft and hardwoods, 
plywood, sheet metal, perspex, 
plastics, glazed tiles, asbestos, concrete . 
(dust extractor fitted if needed). 

Also drills, grooves, rebates and moulds to any shape 
up to $” wide. Beng aie wien s a dak 
grinding and buffing wheels, sanding discs, etc. 

A small compressor unit for spraying paint, Snowcem or 


creosote can be fitted if required ; powered by electric 
motors or Villiers petrol engines from 1 to 3 h.p. 


Write for full details : 


A. DUTRY & CO. LTD. (Dept. L), 25, Hyde Park Gate, London, S.W.7 
Telephone : WEStern 6661-4 































From our Slips go vessels of 
practically every class up to 6,000 


tons gross . 


fast Passenger & Cargo Ships; Ferry 
Steamers; Tugs for all services; 
Cattle Carriers; Floating Docks; 
Shallow Draught Vessels; Power 
and Auxiliary Yachts and many 
types of special service craft . 


designed, built, engined and com- 
pletely furnished by Thornycroft. 


THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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ENGLISH ELECTRIC 


surface condensers 








$$$ 























One shell of a twin shell condensing plant for a 60,000 kW turbo-set 


SINGLE AND TWIN SHELL TYPES 
HIGH EFFICIENCY «+ MAXIMUM AVAILABILITY 
INSTALLATIONS ALL OVER THE WORLD 
SUITABLE FOR ALL MAKES OF STEAM TURBINE 





| 


THE ENGLISH ELECTRIC Company LimiTep, QugeNS House, KINGSWAY, LONDON, W.C.2 





Steam Turbine Department, Rugby 






















WORKS: STAFFORD - PRESTON - RUGBY - BRADFORD - LIVERPOOL -. ACCRINGTON 
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DISHED ENDS ? | 


N 


_— 
* 


=) 





AOR RET BH AN ARO ET RE er ERR we 





UT of the furnace and into the press goes 

the partially finished end ... up comes 

the powerful press ring to form the required 

flange . . . and another Dished and Flanged 
End is ready. 


Furnace and press capacity is available at 
Harvey’s Greenwich works for the pressing of 
both light and heavy Dished and Flanged Ends. 
Diameters range from 6’ to 9'0’, edges can 
be prepared for. either welding or riveting. 
Manufacturers providing their own metal can 
obtain prompt delivery of ends to specification. 
For details and tables showing dimensions 
available, send for List E 790. 





THE ENGINEER 


q 
«Hand Cutting. 


can do- 


Making... 


The Cutogen Blowpipe is now universally used for 
rapid cutting of iron and steel in a great many 
applications. These include shaping heavy plates 
for engine frames, bed plates, etc., profiling heavy 
sections for use in place of expensive forgings, for 
girder cutting, gouging and weld removal. It is an 
accepted tool for all constructional cutting. The 
clean, accurate cuts achieved make for easier 
fabrication. 


contro 
shank 


Write 
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%, to do it! 
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Cutogen $ 


|. A robust Cutter. Cuts 12 ins. 
mild steel and 4 ins. cast iron. 


4. Valve body and nozzle head 
from hot brass stampings. Nozzle 
head internally threaded. 

5. Anti-spatter nozzles. 

6. Positive colour identification 
and non-interchangeable threads for 
gas connections. 


2. Quick-action ball ended valves 
with large size control knobs. 


3, Levercutting control “off” when 
released. 

STANDARD MODELS 

18” with 90° HEAD 24” with 75° HEAD (18” model also available) 
Also available to order with longer shanks in increments of 6 ins. Chromium 
plated—not for eye appeal—but for sound service. The smooth, hard-plated 
surfaces are spatter free. 





























With their accurate one-piece nozzle and finger-tip 
control of fuel gas and oxygen, Cutogen Blowpipes are 
the lightest, strongest and easiest-to-use of all oxygen 
cutters. Wherever there’s iron or steel to be cut— 
remember CUTOGEN. 


Cutogen 3 


Similar specifications to Cutogen 5 
but of larger capacity to handle the 
heaviest hand cutting work. 

Standard length 27 ins. between 
centre lines of cutting nozzle and 
control valves. Obtainable in greater 
shank lengths by increments of 6 ins. 
Top tube is stainless steel to give 
rigidity to the increased shank length 


necessary for comfortable operation. 
Cuts 20 ins. mild steel 

Cuts 15 ins. cast iron 

Other Cutogen Blowpipes are avail- 
able as follows :— 

Cutogen 6 for Powder Cutting. 
Cutogen 7 for Powder Washing. 
Cutogen 8 for Deseaming. 


Write for full particulars to your B.O.C. Branch 
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“pedigree pipework 


a Quality does not need a second glance— 
that is why Fabricated Pipework, produced 
by KIRK’S, is sought the world over. 

<r —\"| |. Whether in Mild Steel, Stainless Steel, 
KIRK’S = — "> FE = | ) Copper, every KIRK production is the work 
caher products tncinds SS of craftsmen, using modern plant and top 


Flanges, Flanged Fit- a : : . . 
tings, Molle Ne Iron $ quality materials. We have skilled Engineers 
& Fittings, Malleable and Fitters available for the installation of our 


Iron Castings, Drop 7 , ’ 
leas @ Velo Fabricated Pipework and Steelwork. 








—the heart of reliability 


KIRK & CO. (ruses) LTD. 
74/82 PARADISE ST. LONDON S‘E°16 Telephones: BERMONDSEY 3156/7/8 


also at WALSALL, MANCHESTER AND PONTYCLUN 








The T.C.A. Agency, United States 
Government in Washington has selected 
British-built CARLISLE GRADERS in 
preference to all other makes—enhancing 
British prestige, earning valuable dollars— 
again proving the superiority of 
A complete After Sales Service is maintained by the world CARLISLE Motorised Graders. 


. distributors 
Here are some of the CARLISLE 


GRADERS being shipped. 


CARLISLE GRADERS are available 
for Sterling. Place your orders now—all 





orders executed in strict rotation. 
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shaping machines. 


High speed 
FULLY HYDRAULIC 
SHAPING MACHINES 


Smooth, positive hydraulic power is ideally applied in these modern 









The powerful and smooth ram stroke, and cushioned reversal which 
the hydraulic system provides, ensures even cutting pressures and 


great accuracy. 


Two infinitely variable speed ranges, with quick change control, enable 


extra heavy cuts to be taken 
at the most suitable low 
speed, with instantaneous 
change to high speed for 
finishing cuts. 

Built in three sizes they are 
equally suitable for fast 
production or tool room use. 


BRISTOL + BIRMINGHAM + MANCHESTER 
GLASGOW: seo MEMO AS TLE SS LEA ST 








MODEL 


650 H | 850 H | 1000H 





Max. length of stroke 

Horizontal travel of table <6 
Max. distance between table and ram 
Min, distance between table and ram 
Height of work using the table side 

face .. ne ee ee ° 

Travel of tool slide .. wh 
Length and width of table top 
Depth of table ee ee 








WICKMAN of COVENTRY 








274 
144 
23 


7} 
245x133 
143 














T t 
approx. inches 
33} 


314 

17 
23 

354 


8t 
333x163 
18 


There is also a range of Klopp mechanical shapers. 
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y Britains Contribution lo World Progray 


@ REMEMBER, it was in Britain that the Bessemer process—which 
revolutionised the Steel Industry all over the world—was evolved 
in 1856. Today, in 1953, Britain’s inventive genius still leads. 






























Allens are proud of being Pioneers in 
advanced methods of Welded Fabrica- 
tion. We work to your specification, 
aiming to give you the best possible job 
at the most moderate cost. Our 
Technical Staff is available to give you 
the benefit of the most up-to-date 
Welding Procedure. 





Send us your enquiries. 


= | ,| ALLENS 5) 
of TiPTON 
2 oort 
































Coming the acid. 


Here is a Howard Proportiometer Pump which 
can handle 70% strength sulphuric acid at 30°c 
without damage to itself! Pumps of this type have 
been in constant use for several years at a large 
petrochemical company and are still in excellent 
condition and are showing no signs of metal corrosion. It 
is a size 1HL double-ended pump, made in Staybrite 254. 
It has a maximum output of 600 gallons per hour against a 
pressure of 150 pounds per square inch. If your manufacturing 
process involves accurate pumping of pre-determined 
: quantities of chemicals, why not let us quote you? 
ee There are Howard Proportiometer Pumps of very many 
different types for use with chemicals of all 
kinds—corrosive, non-corrosive, hot or cold. Outputs 
vary from 1 to 2,000 gallons per hour 
with pressures up to 12,000 pounds per 
square inch. Write... 


HOWARD PNEUMATIC ENGINEERING CO. LTD. ' 


Fort Road, Eastbourne, Sussex. Telephone: Eastbourne 1179 
Telegrams: ‘**‘ Howmatic, Eastbourne.” 
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They’re the people who made the remarkable worm 
gear tested at the National Physical Lab., the one with the 
efficiency rating of 98.2%. They’ve been making gears 
since the 1890’s. 
Well, what are they up to now? 
They took a look—a searching and critical look—at 
their production line. With a new idea here and an 
improvement there, and an entirely new extension to 
the factory, they managed to throw the whole thing 
into a higher gear. And? .. . And you don’t 
have to wait nearly as long for their worm 
reduction units and gears. 


Holroyd WORM GEARS AND WORM 


JOHN HOLROYD & CO, LIMITED -§ MILNROW +: LANCS 


REDUCTION UNITS 


"PHONE 


MILNROW 


55322 
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CASTINGS 


Blackheart 
& Pearlitic 
Malleable 
Iron and 
High Duty 
Grey Iron 













































— epee, i 
iat / 1G Jil Jere MACHINE MOULDED 


—— REPETITION CASTINGS 


The | 
BROCKMOOR FOUNDRY 


COMPANY LIMITED 
BRIERLEY HILL, STAFFS, Telephone: BRIE. HILL 7026 & 7436 

















aS 
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JUMBO.......,.ICI 


World’s most versatile 
hydraulic mobile crane 
speeds drilling underground 








































The versatility of Taylor Jumbo is 

well illustrated in this imstance as a 

scalers’ wheel type machine recently supplied 
to I.C.I. Ltd., Billingham-on-Tees. 

Jumbo’s manceuvrability and reliability 

is proving highly successful in 

saving man-hours in its anhydrite mine. 
Standard Jumbo cranes (see small 
illustrations) may have hydraulic grabs (1, 
14, 14 or 1? cu. yd.), constant level elevating 
platforms, lifting magnets, swivelling pole- 


lifter, jib extensions for extra-long reach. 


Scalers’ carriage adapted temporarily 
for drilling. 


TAYLORS OF MANCHESTER 
— mobile cranes te you! : 


F. TAYLOR & SONS (MANCHESTER), LIMITED, 


136, BOLTON ROAD, SALFORD 6, LANCS. 
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dieselen 
FOR GENERAL INDUSTRIAL’APPLICATION 


Whatever your power needs, whether for driving 
compressors, pumps, generators, etc., the Sentinel 
range of Industrial Diesel engines will be found to 
provide extreme efficiencies, lower noise levels, cheap 
running costs with complete reliability throughout 
prolonged operating periods. 








THE 2 CYLINDER VERTICAL DIESEL ENGINE 
TECHNICAL DATA—ENGINE 
Cylinder 2 cyls. in line 
Bore | 47" 
Stroke 53" 
Capacity 3.05 litres 
RATED OUTPUT 30 B.H.P. AT 1,500 R.P.M. 





THE 4 CYLINDER HORIZONTAL DIESEL ENGINE 
TECHNICAL DATA 


Engine Type 4.D. 
Bore 4.75” 
Stroke 5.25” 
No. of Cylinders 4 
B.H.P. Max. 65 
R.P.M. 1,500 





THE 6 CYLINDER HORIZONTAL DIESEL ENGINE 


TECHNICAL DATA 


Engine Type 6.D. 
Bore 4.75” 
Serehe 5.25” 
No. of Cylinders ~ 
B.H.P. Max. 7 
R.PM 1,500 


Sentinef RELIABLE INDUSTRIAL POWER 


Shrewsbury 2011 
P3325 


SENTINEL (SHREWSBURY) LTD., SHREWSBURY, ENGLAND. _ Tel.: 
LONDON OFFICE : VICTORIA STATION HOUSE SW1 
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when 
STEEL PLATE 


WORK 
is called for . 


- we can make it. Even though 
you may not necessarily want what 
we make, the chances are that we 
can make what you want . .. if it 
calls for sheet or steel plate fabri- 
Our range of products 
includes: Pressure Vessels, Indys- 
trial Plant, Tanks, Processing, 
Equipment, Ovens, Retorts, etc. 











cation. 


For quantity production, individual 
units, design and development . , . 


then call for 


W.B. BAWN 


& COMPANY LIMITED 


Sheet and Steel Plate Fabricating Engineers 
BYRON WORKS, BLACKHORSE LANE, LONDON, £117 


a oi : Larkswood 4411 





1 


3 


4 








The Pulsafe 
C00 GOGGLE wish repiacemens Screen 


This improved goggle has the following special features :— 





The frame is pliable P.V.C. which moulds itself to the contours of 
the face; 

The simple press-stud system enables the screen to be changed 
quickly and easily when pitted and makes for economy in use; 
The goggle i is non-inflammable and will withstand the action of acids, 
corrosive liquids, etc.; 

Can be worn over spectacles. 


The Pulsafe UNO goggle is also available with brown frames and 
with light green or dark green screens for use where protection is 


required against glare. 


Write for full details of the complete Pulsafe range. 


SAFETY PRODUCTS LIMITED 


44 HATTON GARDEN, LONDON, E.C.1. HOL 5240 
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THE SIGN OF 
GOOD WELDING 










at 
ve 
it 


ts 


8; 












of ROTHERHAM . 


i This ‘Ivanhoe’ trade mark betokens a craftsmanship which is proved daily 
by the dependability of Jenkins-welded equipment in all industries. 
Enquiries are invited for Class I work and for export contracts. 





Two Mild Steel Steam jacketed Starch 
Dryers 3’ 0” dia. 15’ 9” longZwith} 


q 6’ 0” dia. 
dust collectors. Weight 11} tons. M.S. Hopper 


}” plate. Weight 22 cwts. 





One Stainless Stee! 
Conical Domed Vessel 
1X O dia. 7’ 4 deep, 

&” plate. Weight 38 cwts. 




















Two Mild Steel Heat Ex- 
changers, 8’ 0” x 6’ 6” x 
14’ 6” long, showing 1500- 

| %” dia. tubes. 


Mild Steel Steam jacketed 
Vacuum Dryer 3’ 0” dia. 20’0” 
long. Weight 5 tons 16 cwts. 








2 
% Our new catalogue ‘‘ Welded Fabrications '’ is available on application. 
& 
. vert Jenkins € Cols 
Telephone: 4201-6 (6 lines) R OTHER HAM 
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BEYOND THE HORIZON. 


Most of the current alloys developed for engineering 
use at elevated temperatures contain Molybdenum. 

As stresses and temperatures—such as those used for 
marine propulsion power plants—increase, it is certain that the 
alloys which make this possible will rely more and more 
upon their Molybdenum content. 

Climax furnishes authoritative engineering data on 
Molybdenum applications. 


“MOLY” 


99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 
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aluminium adventure 


water into POWER 


Without water, there would be no 
hydro-electric power. Without hydro- 
electric power there would be little 
aluminium. Today Canada is the largest 
source of virgin aluminium in the 
British Commonwealth. Behind this 
achievement is a fascinating story of 
new enterprises by the Aluminium 
Limited Group of Companies . . . of 
the harnessing of Canada’s vast water- 
power .. . of complete new towns built 
in forest clearings . . . of fine modern 
ports where once only Indian canoes 


landed. All this to one end — the 
growth of large-scale production and 
distribution of aluminium and its alloys, 
from mine to market. 


As world demand for Aluminium increases, and its 
usefulness as a major raw material becomes more 
widely recognised, so must production be expanded. 
One of the leading organisations engaged in this 


task is the Aluminium Limited Group of Com- 
panies whose resources encompass many wide- 
spread activities. These cover every aspect of the 
Industry — the mining and shipping of raw 
materials, the generating of hydro-electric power 
and the ultimate extraction and fabrication of the 
metal. To these must be added world-wide selling 
services and a programme of continuous research 
designed to improve production methods and to 
find new alloys. 


Aluminium Union Limited 


THE ADELPHI, STRAND, LONDON, W.C.2. 
PRINCIPAL BRITISH COMMONWEALTH DISTRIBUTOR OF ALUMINIUM 


AN ALUMINIUM LIMITED COMPANY 
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These six sludge scrapers at the Nottingham 
Corporation Sewage Disposal Works each 


have an overall span of 






114 ft. 44 ins., and the total 






weight of Duralumin ‘H’ 






extruded section and plate 






used is 21 tons. Messrs. 
Thatcher Lucas & Co. Ltd., 


of Great Bridge, Tipton, 








Staffs, were the contractors, 






and the installation is the lar- 





gest of its kind in the world. 





1e Worlds Largest 
Sewage Sludge Serapers 


adic DURALUMIN 


REGD. TRADE MARK 





Sewage equipment is only one example from 


an increasing number of new applications 


for ‘Duralumin’ that have 
been developed in recent 
This alloy is one of 
a large range manufactured 
by James Booth & Co. Ltd., 


of Birmingham, and our 


years. 


Development Department 
will be pleased to discuss 
their use for any purpose 


entirely without obligation. 


By Courtesy of R. M. Finch, O.B.E., M.1.C.E., City Engineer & Surveyor, Nottingham 
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Welded by Reyrolle 


Reyrolle 


A. REYROLLE & COMPANY LIMITED - HEBBURN - CO. DURHAM 
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Higher accuracy in recording, Compare these 
indicating and control of advantages with 
temperature is achieved at Lower any other methcd 


cost by... | of temperature 
measurement 





@ Long term high accuracy and reliability. 


@ Simple design — easy, inexpensive 
maintenance. 


@ No galvanometers or fragile mechanisms. 


@ Interchangeability of resistance bulbs 
to standard—without recalibration. 


®@ Cold-End compensation eliminated. 


® Power-operated recording mechanism. 


@ Rapid pen response. 


@ Reduced thermal lag. 


@ Distant Indication. No restrictions due 
to use of capillary tubing. 


THE FIELDEN ELECTRONIC © Continuous balancing. 
THERMOMETER © No batteries required. 


@ Low capital cost. 


Full technical details are contained in an illustrated 23-page booklet which is available on request. Send for Publication No. 209/FE. 


FIELDEN (ELECTRONICS) LTD. 


ae 
telden. WYTHENSHAWE, 4, MANCHESTER Telephone : WYThenshawe 3251 (4 lines) Telegrams: Humidity, Manchester 


INSTRUMENTATION LONDON OFFICE : 21 BUCKINGHAM STREET, W.C.2. Telephone : TRAfalgar 3154 
There is a FIELDEN INSTRUMENT for most physical measurements 


f 
tM PIA-LONDON 
ON. 30JULM'S3 
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**But we shall need a special building . . .” 








“So let us go to people who have the qualifications, backed by 
experience, and are capable of designing exactly the type of 
structure best fitted to our requirements. From my previous 
experience of their service, I know that APEE will 
design a building which is structurally sound, and which 
meets our requirements in every detail AND at the 
same time will undoubtedly be an economic proposition. 










“There’s an added advantage in approaching the APEE 
organisation ; they can design and fabricate all the 
ancillary steelwork—the overhead crane gantry for 
example, so that we only have to deal with the one main 
contractor. Altogether, I don’t think we can do 
better than to... 


ALL PURPOSE BUILDING CO. LTD. 
STRUCTURAL ENGINEERS 


SUDBURY, SUFFOLK. Tel. 2924/6 
LONDON OFFICE: COPTHALL HOUSE, COPTHALL AVENUE, E.C.2. Monarch 0096. 







































A.P.14 








MAY WE POINT OUT the extent of the range |‘AASTaclo 
of ELECTRICAL EQUIPMENT we manufacture? excels on this rath arive 
mre | 


mple of a 
| ae. Equipment 








This photograph of a 5 H.P. % P| ~N 


coining press shows a re- 

6ton Alternating 
The unre shine oy Messrs. Bruntons 
Stress Testl *) together with a 
(Musselburgh) go mbined Motor Alter- 


markable ‘‘Miraclo’’ 


application. Ratio 164: 1 


ee Rverhung exciter pov g1° arc of contact; starting 
nator sh Button 

Panel compte ty Automatic Vo “ane slip nil. Even higher ratios 
starter exciter, with coarse, 

Regulator is voltage control, specially are no problem to “ Miraclo ” 
and vernie pplied to 


nd su 
ven  waied (Musselbu rgh) 


—the Belt that continues to 
Manufacturers of the 





re h tiniternating Stress Test- defy textbook drive theories. 
ing Machine. If you have a troublesome **“MIRACLO” FEATURES 
X DRIVES UP TO 10,000 F.P.M 
i i * P.M. 
drive, please send us details. % NO STRETCH 





*% RATIOS UP TO 20:1 
* IDEAL ON SHOCK LOADS 





STEPHENS BELT DRIVE 
COMPUTER 
FREE to Engineers and 
a —_— should 
be m on business 
PLASTIC BELT nail tontings. 
WITH CHROME LEATHER DRIVING FACE 










,@ 
GELECT RO pith nate ga STEPHENS BELTING COMPANY LTD 


ST. MARY CRAY, KENT Phone : Orpington 2560/3 | POWER WORKS : SNOW HILL: BIRMINGHAM 4 
Switchgear_Works: BRIDGWATER, SOMERSET Phone: Bridgwater 2882 
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ALL ENQUIRIES T0 


Te CARBORUNDUM (1: y Led 


meer Tr ORD FAR A : MOA N-G H E::5°T E 
PHONE: TRAFFORD PARK 2381 TELEGRAMS: CARBORUND PHONE Be cesced 
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Brush Transformers of 15,000 kVA installed 
in a large British steelworks. 


Transformers for Steelworks 


Over a period of years special attention has been given by our designers 





to the transformer requirements of iron and steelworks. If you are interested 
in fron and steelworks 


Furnace transformers and heavy current units for heat treatment and iateliattindin eeutig tee 
literature on “ Brush 


other special requirements can be supplied to customer’s specifications. 
Transformers *”’ and send us 


A large number of installations have been effected in this country and in 


many parts of the world for general power distribution and furnace work. 





Transformers by 


THE BRUSH ELECTRICAL ENGINEERING CO. LTD., LOUGHBOROUGH, ENGLAND 
Leeds - London - Manchester - Newcastle - Sheffield 


Birmingham - Bristol - Cardiff - Glasgow - 
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6 MONTHS 
DELIVERY... 


for our Standard Electric : 
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Overhead Travelling Cranes |: 








Recent expansion of manufacturing capacity enables Carruthers 
to quote early deliveries on their Cranes. This particularly 
applies to Electric Overhead Cranes but close attention can also 
be given to requirements for other standard types including 
Grabbing, Derrick and Deck Cranes. Carruthers Cranes are 
serving with distinction in every corner of the globe and each 
one has been specifically built to suit its site and service con- 


ditions. For this reason it helps us if you will give a clear indi- 





cation of site conditions, loads and duties when you request 


particulars, estimates, etc. Enquiries are welcomed and will be M i C R O 
dealt with at once. S S n 


Available for all Carruthers Cranes but parti- 
cularly valuable in the case of Foundry and 
Machine Shop Electric Overhead Cranes is the 
recently developed Carruthers MICROsen 
S ad A N S [5 ft | 2 0 f Creeping Speed Unit. This comparatively 

” ag aces ‘. inexpensive and simply maintained unit gives 

A.C. Cranesa unique Creep Speed performance 


equivalent to that obtained by D.C. powered 
cranes. MICROsen can be fitted to existing 


% CAPACITY I ton—30 tons. |“ 























LARGER CRANES on slightly longer delivery 4 





J. H. CARRUTHERS & CO. LTD., GLASGOW, S.2. LONDON OFFICE: ABFORD HOUSE, WILTON RD., VICTORIA, S.W 
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iikeyas 
successful Gear Unit 


applications by 
WISEMAN 





The smooth efficiency of Kingston Power 
Station is dependent on the constant supply of 
fuel delivered by the conveyors, which take 
it from the canal wharf to the furnace door. 


Power is transmitted to these belt conveyors 
at different points by nearly a dozen Wiseman 
gear units which are giving excellent service 
in very arduous conditions. 















‘For economy and reliability consult Wiseman 
the gear specialists when making similar 
installations. 


ALFRED WISEMAN & CO. LTD., 


GLOVER STREET, BIRMINGHAM. 


london Office: CARLISLE HOUSE, 8, SOUTHAMPTON ROW, W.C.,I. 








Photographs taken at Kingston, Power Station, 












sk When true alignment cannot be assured 
What’s the connection ? 


The right connection is found in a ‘STONWAL’ FLEXIBLE 
COUPLING which offers to Engineers true flexibility in every 
direction. 

In these days of high speed Power Transmission it is often 
necessary to employ a resilient member in the drive which will 
damp down torsional vibration and torque variations and so 
prevent these conditions from aggravating and causing a general 
deterioration of the drive. 

This is only one of the reasons why the fitting of a ‘STONWAL’ 
FLEXIBLE COUPLING to your equipment should be seriously 
considered. 






UP TO %«" 








AK Ayey nk DISPLACEMENT 
A, _— UP TO 4° 









HAL 
RAD DISPLACEMENT 
UP TO Xe’ 













The rubber tyre can be 
replaced quickly and with- 
out disturbing the drive 
components. This can be 
accomplished in a few 
minutes. 











DISPLACEMENT 


PLING 


Telephone: ABBey 4461-2-3 
Telegrams: Stonwalabb 
Sowest, London 





Y For full information apply to :— BLE 


STONE-WALLWORK LIMITED 


A member of the J. Stone Group 32 VICTORIA ST., LONDON, S.W.1 















Gade 


FOR PUMPS 















2 ee ee ee ee 





rR 








for the 
conditions 
encountered in 
the emptying >f 
drainage sumps. 
Write for 
Technical Data 
sheet today—also 
ask for details of 
other types of 
pumps. 














|G: AAO AACR OELMPMAE: Statin OF ee 
ahs 





rIIITIITIIiiiit 


GIRDLESTONE PUMPS LTD 
23, DAVIES ST., LONDON, W.! 
Telephone: MAYfair 1354/5 and 5317 
Factory at Woodbridge, Suffolk. 





















T.30 


SIRRON 
Diesel 
Engines 












Main Propelling 
Diesel Engines 
In powers up to 


L200 H.R 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 








ABBOTT &CO. 


(NFWARK) LTD. 
New wrk Botler Works 
NEWARK NOTTS 


See Display 
Advertisement 
June 12th 
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TRANSMISSION SCREWS 


IN MOST LEADS, PITCHES AND STARTS 
Whatever your requirements whether VICE SCREWS, PRESS 
SCREWS, LEAD SCREWS, Long or Short, for precision, 
keen quotations and dependable service consult :— 


KINGSTON ENGINEERING C° L' 


DANSOM LANE: HULL: YORKS TEL: 31676 


aD), | ale 
ie a a Ag 
| wa 


































This modern plant in 
Nottingham supplies a large 


part of the Midlands with 





ice cream. During recent 
extensions Crane valves were 
fitted to control the 
water-cooling system, brine 
plant, low-pressure water 
supply and steam services. 
They are more than proving 
their worth. With every new 
contract, Crane’s reputation is 
growing in those industries 
where valves are needed 


to do a vital job. 





et 
., Nottingham. 





Published by permission of the plant owners, Messrs. F. G. Pearce, 


Cc —- A ai Fev auves OF GUN METAL, CAST IRON & CAST STEEL 


CRANE LTD., 45-51 LEMAN STREET, LONDON, E.1 Works: IPSWICH. Branches: Birmingham, Brentford, Bristol, Glasgow, Mancheste 


0.10 
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One of the most vital com- 

ponents of a jet engine is the 
Turbine Disc which must withstand 
severe stresses at high temperatures. 





Special forging technique combined with rigid 

testing and examination ensure the high standard 

of quality and soundness essential in these components, 

which are produced in our Drop Forge Departments from 
special ESC creep resisting alloy steels. The illustrations show 


the final forging operation and discs under magnetic crack detection. 


ENGLISH STEEL CORPORATION Lt 


SHEFFIELD 
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" TYPE 62 


WESTOVER 


GUARANTEED PRODUCTS 


W. WESTOVER AND CO. LTD. 
ULTRA WORKS, RIVER ROAD, BARKING 


TYPE 105 TYPE 58 






TYPES WS.3/WS.2 


af 


TYPE 41 








N.S 36 SHEARING MACHINE 


TYPE 65 





TYPE 45 FLAT LEG TYPE 40 
ALL TUBULAR CHASSIS 


































or fluid pressures ff 
up to 5,000 P.S.I. 


The WIZARD PRESSURE CONTROLLER is 
a simple, robust and moderately priced 
pilot for operation with Fisher diaphragm 
motor valves. It may be operated by air 
or clean gas. The proportional band, 
being adjustable between 2% and 50% of 


nominal Bourdon tube pressure rating, : 
see Bourdon tube for high pressures. 
provides a wide range of applications for the Bellows for low pressures. 


WIZARD PRESSURE CONTROLLER. Thousands 

Measuring element designed for 
twice the nominal rated pressure 
gives ample overload protection. 


are in continuous service in industrial and 


petroleum plants in all parts of the world. 





WRI TE FOR 
BULLETIN 
D-4GB. 


FISHER GOVERNOR COMPANY LTD., 


CENTURY WORKS, LEWISHAM, LONDON, 





SHER 


WIZARD PRESSURE CONTROLLERS 





Convenient set point adjustment. 
Integral or remote mounting. 


For many applications, cheaper 
than conventional indicating and 
recording pressure controllers. 





S.E.13 (TiDeway 3232) 


Jun 
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HYDRAULIC PUMPS 


for all duties 


High-Pressure PLUNGER PUMPS 


We manufacture a wide variety of designs of plunger pumps for high 
pressures, from small hydraulic testing pumps to large units for use in 
manufacturing processes. 


SPECIAL FACILITIES: 


Pumping at extra high pressures is a special field in which we have 
unusually wide technical knowledge and experience. Special problems of 
design and of materials frequently call for research work and testing only 
found in an all-round organisation equipped for high-grade work. 








Illustrated: A Weir Three-throw High-pressure Plunger Pump ‘ 
for test purposes. Working Pressure, 6,000 Ib. per sq. in. : | ERTHCART GLASGOW | 
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Fatnal 








‘““Newallastic”” bolts and studs have qualities which are 
absolutely unique. They have been tested by every known 
device, and have been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the usual method 





POSS5ILPARK GLASGOW ON 
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WARRINGTON AND LONDON 


Are organised and equipped to carry out 


CIVIL ENGINEERING - REINFORCED CONCRETE 
AND BUILDING CONSTRUCTION 


THE ENGINEERING INDUSTRY 


Entrust this important part of your expansion programme to this organisation which 
has been responsible for the construction of many major projects at home and overseas. 


A. MONK & COMPANY LIMITED 

































Head Office: Padgate, Warrington London Office: 75 Victoria Street, $.W.1 
Telephone: Warrington 2381 Telephone: Abbey 2651 
"Tine 








§ Ferrous 


Metals 





Vertical welding of deoxidised copper plate. 
The Metals Division of I.C.I. manufactures large tonnages of wrought non- 
ferrous metals for brazed or welded construction and a wide range of brazing 
and uncoated welding rods. 

Although welding and brazing are not undertaken commercially, the 
Division’s Research Department has for many years carried out experimental 
work in the jointing of metals and the experience gained is freely available 
to all interested in this subject. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.! 


M.26? 
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it’s the steel that counts 


“Victory” High Speed Steel is made by Henry Rossell & Co. Ltd., 

in their own works, carefully controlled at every stage of manufacture to a 
uniform high quality. The use of this steel, and the close supervision and 
inspection during their production, ensures these supreme qualities 

for which Rossell Twist Drills are world renowned. 


THERE ARE ROSSELL TWIST 
DRILLS FOR EVERY PURPOSE 
AND MATERIAL. 





EVERYTHING FITS... 


...in METROVICK 
UNIT Distribution 
Switchboards.. . 








Type MC fuse switchgear is designed on unit 


constructional principles. The result is that 
assembly is a completely straightforward job 
and no drilling is required on site. From 
standard Type MC units, switchboards can 
be built up to meet any industrial need up 
to 250 kVA 660 volts. Write for full tech- 


nical details and price list. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED TRAFFORD PARK MANCHESTER 17 
Member of the A.E.I. group of companies. 


METROVICK for all the Best in Switchgear 


F/vo0z 
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H IRR 1S SHIPPING ) ) 
TACKLE | SPRAY 
ee NOZZLES 


NON-CLOGGING 
INVOLUTE TYPE 


t” to 3” Dia. Inlet. 


Capacities 23- to 12,000 G.P.H® 











For Water Cooling, Gas Washing, 
Dust Laying and other purposes. 


LEDWARD & BECKETT 


PARLIAMENT MANSIONS - ABBEY ORCHARD ST. 
HARRIS wFtinc & SHIPPING TACKLE CO., LTD. 

GAWNE LANE WORKS, OLD HILL, STAFFS, ENGLAND. Tel: Cradley Heath 69191 /2 seit ny leat LONDON, S.W.I. 
NEW BROAD STREET HOUSE, ws New BROAD ‘STREET, £.C.2, TEL; LONdon Wall 2977 























PUeTTRq - 
PISInTp a 
ig Pe iyye lou | 


These concern you 


References to nickel appear frequently in British and foreign 
technical periodicals, and many of them may be important to you. 
You cannot hope to see more than a few of these periodicals, 

but you can see The Nickel Bulletin which contains abstracts from 
technical publications from all over the world. For 25 years 

The Nickel Bulletin has circulated monthly among those 
interested in metals, providing a useful source of up-to-date 
information about all nickel-containing materials. Please let 

us know if we may send you a copy regularly. 


Ms tHe MOND NICKEL COMPANY LIMITED 


SUNDERLAND HOUSE - CURZON STREET+ LONDON - WI 


Yat | 
12/GNn/2 
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Ferodo Friction materials, both for putti 
the wheels of Industry in motion and bring: 
them to a standstill, play a big part in every 
day engineering practice. 

They possess all the qualities essential 
efficient economical operation: co-efficients 
of friction to meet widely varying Operating 
conditions, exceptional anti-scoring propertie 
and exceptionally long life. 


TART to FINISH 
FERODC 


INDUSTRIAL 
BRAKE AND 
CLUTCH LININGS 





















trom S 












FERODO LIMITED: CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisatios 

























Every day additional and 
varying uses are found for 
“TRUBRITE” Stainless 
Steel, both STRIP and 
WIRE. 

Its advantages are con- 
stantly being reported, 
scope for new applica- 
tions is wide. 


F, ARTHUR LEE % SONS LIMITED 


“TRUBRITE” STEEL WORKS, Meadow Hall, Nr. Sheffield 
Phone : Sheffield 36931 


Also CROWN WORKS, BESSEMER ROAD, SHEFFIELD, 9 
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WITH THE 


ELLISON 


HYDRAULIC 


VALVE 


Fussing about with valves to keep hydraulic 
plant working is unnecessary if you use 
Ellison Valves. Just fit and forget them. 
They go on working for months without 
attention, only an occasional check-up 
being required throughout the year. Even 
seat maintenance is taken care of by a self- 
honing device incorporated in the design. 


You must get further knowledge of this 
unusual valve. Write now ! 


OTHER FEATURES INCLUDE 


+c FINGER - WEIGHT OPERATION 
ae: Se +c EASY INTERLOCKING WITH 


EORGE ELLI SON SAFETY GUARDS 


LIMITED 
PERRY BARR BIRMINGHAM 22B 





Gears without Teeth 


Whatever poets may say, it’s gears that make the 
world go round—gears so small that they would fit 
into your waistcoat pocket, gears so big that they 
dwarf a house, gears of every size and cut—spur, 
bevel, helical, worm, hypoid. Industry cannot 
function without gears, and gears cannot function 
without the right kind of lubricant. 


It is not, therefore, surprising that the Shell 
research people at Thornton are constantly experi- 
menting to find even better lubricants for use in 
gears. What is surprising, to the uninitiated, is 
the range of that research. For specialised wear 
study, four-ball and two-ball machines simulate 
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ingeniously the combined rolling-sliding motion 
that occurs in gear tooth engagement. 

In another machine, spinning bronze discs in 
loaded contact give an accurate representation 
of wear on gears in actual service. Speed, direct- 
ion of rotation and diameter of the discs can be 
varied to allow for the wide variety of conditions 
found in practice. 

What happens to oils in high-speed gears? That 
many-sided problem is studied at Thornton in gear 
rigs which turn at up to 15,000 r.p.m. These and 
other studies go on all the time. They are the 
basis of Shell Oil know-how. 


\\\ 

\\ 

\\ 
WAV 

\ 


Weve 
| 35 130 110 113, 
aie 150 
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“.* 
I22 135, 140 131, 


acy 123 13k 127 132° 


Shell research is not a rapid process becal 
any one result has to be tested again and aga 
in theory and practice, before it is allowed to sté 
The Shell Lubricant in your gears is the result 
this kind of research-in-depth. No wonder it proto 
them ‘so well from the pits and scuffs of time. 


Shell’s laboratories at Thornton, Cheslll 
cover an area of 800,000 sq. ft. and are manned 
a staff of over 800—that’s how Shell makes SU 


LEADERSHIP IN LUBRICATIO@® 


































Further information 
relative to AMBERLITE 
INSULATING BRICKS, 
MORTAR and CEMENT, 
+ 4 etc., and AMBEREX IN- 
SULATING SLABS and 
PLASTIC will be gladly 
furnished upon request. 





GENEFAX HOUSE, SHEFFIELD 10. Telephone 








aMBeRLITE ‘1 2” GRADE 

High temperature rapid hardening 
insulating concrete for lining furnace 
doors, as foundation insulation 
in high temperature kilns and 
furnaces, construction of high tem- 
perature flues. Limiting service 
temperature 1200°C. (2192°F.). 


ampertite ‘43’ Grade 
Normal hardening insulating con- 
crete.of high insulating value and 
good compressive strength, for 
furnace and boiler foundations. 
Limiting service temperature 871°C. 
(1600°F.) 


amBeRLiTE ‘S43’ GRADE 

Similar to above but with rapid 
hardening bond for speedy con- 
struction. Eminently suitable for 
insulation of furnace hearths, bogie 
hearths, kiln cars, etc. Ideal for 
urgent repairs. Limiting service 
temperature 900°C. (1652°F.). 
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VeRMICULITE “Y” 
STANDARD GRADE 
Rapid hardening insulating concrete 
utilising expanded vermiculite as an 
aggregate. Very good results have been 
obtained with this concrete in the 
monolithic construction of gas fired 
annealing and heat treatment furnace 
arches and walls. Limiting service 
temperature 1000°C. (1832°F.). 


vermicuLite ‘V’ 
LIGHTWEIGHT GRADE 
Similar to above but lightweight for 
joincless “ back-up " insulation behind 
refractory linings. Limiting service 

temperature 1000°C. (1832°F.). 


GENERAL REFRACTORIES LTD 


: SHEFFIELD 31113 (6 lines) Telegrams: GENEFAX, SHEFFIELD 10 
246 
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* 

* 
Meokeres fom gas 

e. bra . 

e Designers and Builders 

© of Steam, Diesel : 

© and Diesel-electric 

. Locomotives 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 





LONDON OFFIGE : 
120/122 Victoria Street, 8.W.1 
TELEPHONE : 

Victoria 6186 














FIRE ! QUICK ! 


DEADLY SERIOUS BUT FOR. 


NU-SWIFT ! 


“The Police advised us to keep clear until 

the Fire Brigade arrived but, recharging 

Nu-Swift four times, | saved our home 

and business. ‘What a wonderful job’, 
said the Fire Brigade.’’ 


NU-SWIFT LTD - ELLAND - 


In Every Ship of the Royal Navy 


YORKS 











Write to : 











GEARS 


BEVEL 
SPUR 
SPIRAL 
WORM 
INTERNAL 


H. WOOLLACOTT & Co., Ltd. 
Mosley Road, Trafford Park, Manchester !7 
Grams: Gearcuttas Manchester Tel: TRA 0916 























@ FOOT MOUTFITING 
@ FLANGE MOUNTING 
@ VARIABLE CAPACITY 






@ AUTOMATICALLY REVERSIBLE 





@ COMPLETE MOTORISED SETS 


Specify. . 


Robust, quiet, reliable, this 


standard model is the ideal 


pump for lubricating oils, 
fuel oils and most none 


corrosive liquids. 








PUMPS for 
faultiess service 


ROTARY VALVELESS SELF-PRIMING POSITIVE 
DELIVERY PLUNGER PUMPS UP TO 4,500 G.P.H. 


ROTOPLUNGE PUMP COMPANY, FLAXLEY RD., STECHFORD, BIRMINGHAM 





A member of the Parkinson & Cowan Group Phone: STECHFORD 2253 Grams: ROTOPLUNG, BIRMINGHAM 


E.R.P. 2, 
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Specialists in the production of high grade heat resisting and 
corrosion resisting alloy castings. Illustration shows the prepara- 


tions of moulds prior to closing. 


SHEFFIELD - ENGLAND 





/ Ail 





DARWINS LTD. 
TOOL STEELS - HACKSAW BLADES - PERMANENT 
MAGNETS + HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALLOY CONSTRUCTIONAL STEELS 


WARDSEND STEEL CO. LTD. 


AGRICULTURAL & TOOL STEEL SHEETS Tel 
oa 


ANDREWS TOLEDO (wire nov) LTD. F 7. 
SPECIAL CARBON & ALLOY WIRE ROD 
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LALLA EAE STD ET HE 2 BNE LOEB DOLL EMEC LEE ARIGAES AAS BE NCO TEAR ERA PRIN 
THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 


THE. ENGINEER 


&E.C. LANTERNS. 


tion of G.E.C. 


Estate, Aberdeen. 


flower bases. 


The illustration shows an installa- 


Sodium Lanterns installed for the 
lighting of the avenues and 
thoroughfares of the Tullos Factory 


The lantern has been designed for 
use with a 45 or 60w Osram sodium 
lamp. The optical system com- 
prises specially designed “Perspex” 
refractor plates sealed on the inside 
of a totally enclosing ‘‘ Perspex” 
bowl. Space is provided within the 
lantern body to house the auxiliaries 
necessary to operate the lamp. 


The lanterns shown in the photo- 
graph are equipped with 60w 
Osram sodium lamps on specially 
designed concrete pillars with 





DAWSON & DOWNIE 








HIGH EFFICIENCY 
LOW OPERATING COST 
WEATHERPROOF 
ENGINE OR ELECTRIC 
MOTOR DRIVE 


Telegrams: Pumps, Clydebank 
Telephone: Clydebank 2271 /2/3 


Elgin Works, CLYDEBANK 


TOTALLY ENCLOSED PUMPS 


FOR OIL AND WATER SERVICE. 
PRESSURES UP TO 2000 LBS. / SQ. IN. 












pr 
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Che Engineer 


BUYERS 
GUIDE 


1953 





INVALUABLE 
TO BUYERS 


CONTENTS 

(606 pages) 
Associations, Institutions and 
Societies Connected with the 
Engineering Industry. 


Address Section. 
Telegraphic Addresses. 
Trade Names and Marks. 


Buyers Guide (containing over 
16,000 entries under 1,500 
Classified Headings). 


The 1953 Edition was published 
on 20th February when a free 
copy was posted to every 
direct subscriber to ‘The 
Engineer.” A free copy was 
also supplied to regular readers 
through their newsagent. 









Additional copies are obtainable 
at 5/- each (including postage) 
from:— 


The Manager— 
THE ENGINEER 


28, ESSEX STREET, STRAND, 
‘LONDON, W.C.2 


(CENtral 6565) 












NEWSTAD 
“ VORTEX” GAS BURNERS 






FLAME-OTROL 







AIR PRESSURE 
Switcr 





ALARM BELL 








THE IDEAL BURNER FOR ANY TYPE OF 
FURNACE, BOILER OR KILN. 
For Town’s Gas, Producer Gas, Coke Oven Gas, 
or Blast Furnace Gas, with cold or preheated air. 
Sole Suppliers :-— 
MODERN FURNACES & STOVES LTD. 


BOOTH STREET, HANDSWORTH, BIRMINGHAM, 21 
Tel. Nos.: SMBthwick 1591 & 1592 Telegrams: MOFUSTOLIM B’ham. 21 


THE ENGINEER 

















June 26,. 1953 


Versatility in Wirewarking 


We will be glad co estimate 
for any wire structures or 
articles to your own 
specifications, including;— 
Machinery Guards 
Rooflight Guards 
Window Guard: 
Wire Enclosures for 
storerooms, et< 
Elevator Enclos:res 


BEGG, COUSLAND & CO., LTD. 


(FORMERLY WM, RIDDELL, COUSLAND & CO., LTD.) 
SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 


Jun 








































INVERTE @ GUARANTEED FOR 2 YEAR 


@ 60 DAYS FREE TRIAL 








WEIGHT 2 Ib. 14 ozs. 
(MADE IN 3” SIZE ONLY) 


0—150 ibs. WORKING PRESSURE 
STAINLESS STEEL VALVE AND SEAT 
IDEAL FOR USE ON UNIT HEATERS 
AND ALL OVERHEAD PIPE LINES 


@ WRITE NOW FOR 3° TRAP FOR TRIAL, 


BRITISH STEAM SPECIALTIES LIMITED 


FLEET STREET LEICESTER 
(STOCKS HELD AT ALL DEPOTS) 














OPPERMAN GEARS LTD > 






Certain units ex-stock. All available for early delivery. Please write for our complete catalogue 





NL 





NUAUUUU 





WAH 










NEWBURY - BERKSHIRE 
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ate 
or 


hot pipe lines require... 


















PISTON RING SLIP 
EXPANSION JOINTS 


Hl 


Made in all sizes for all pressures. 

Can be repacked under full line pressure. 
‘4 on STEAM LINES SCO --- 
4 INCREASES LINE CAPACITY, 
ZA 
} 


DECREASES HEAT LOSS 
COSTS LESS. 


, ae 


THE BOOK Check these claims 


on your own pro- 

oe ee oe = ject from technical 
data in this book. 

ADSCO § Free upon applica- 
tion but please 


JOINT name official or 


(28 pages) department. 








FOSTER BROTHERS LIMITED, 


LEA BROOK WORKS, WEDNESBURY, ENGLAND. 
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FUEL OVERSEERS AND PLANT ENGINEERS SAY... 


Over to OIL ' 


FOR IMPROVED STEAM GENERATION 





MANY ENGINEERS are giving serious con- 
sideration to the conversion of steam raising 
plant from solid fuel to oil fuel firing. Oil 
offers great advantages relating to storage 
space, labour costs, working conditions 
and steaming efficiency. 


Conversion of almost any type of boiler 
in service today is a simple matter and can 
be carried out swiftly with a minimum 
stoppage of work. 


White’s of Hebburn have been installing 
oil burning equipment in factories for over 
thirty years. All this experience can be 
turned to your account. 








Please ask us to send 


WHITES © satknows |= 





WHITE’S MARINE ENGINEERING CO. LTD (Land Division) HEBBURN-ON-TYNE . Co. DURHAM 











**Rollofix’’ showing two parts separate 


STEPL THREADED Patent Ne. 682562 
NIPPLE LEAD BUSH 


ROLLOFIX WALL FIXINGS & FOUNDATION 
BOLTS. NO DEEP HOLES NECESSARY 


INSERT TIGHTEN 


NOSED NIPPLE 


LEAD BUSH EXPA\ 
BY BELL-NOSED NIPPLE 


FOR FIXING ANYTHING FROM A MIRROR TO A MACHINE 


BARRMOR TOOL WORKS LTD 
ST. ANDREW’S WORKS, BONNYBRIDGE 


Telegrams : “DRILLER, BONNYBRIDGE” Telephone : BONNYBRIDGE 69 phe 


MADE AT INVERASDALE, WESTER ROSS Gea) S.E.OPPERMAN L'P 


IN THE HIGHLANDS OF SCOTLAND 





TELEP! 








STIRLING CORNER (on A.|. Route), BOREHAM WOOD, HERTS., ENG. Phone; ELSTREE 202! 
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Photo by Courtesy of Aerofilms Ltd. 


On all branches RIVETING HAMMERS 
... Of railway maintenance work HOLMAN 
PNEUMATIC TOOLS give the lasting service 


which means real economy in operation. 


ROTOGRINDS 
CAMBORNE. ENGLAND 


TELEPHONE ; CAMBORNE 2275 (9 LINES) TELEGRAMS : AIRDRILL, CAMBORNE 
SUBSIDIARY COMPANIES, BRANCHES AND AGENCIES THROUGHOUT THE WORLD HD2 
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‘ wit ties vi 

alr connections are e prover i. b 
. Seok te 

are. no diffculder 


on the site. 


Finishing special 
Stoneware valve 
before firing. 


d\ 
WWE 


~ 


a 


Shaping th the , needs of 
INDUSTRY 


“Royal Doulton’ . . . does the name set you thinking of fine china 
tableware or graceful ceramic figures? In industry it has long hada 
wider meaning, for the Royal Doulton Potteries also make many 
ceramic wares to serve industrial and technical needs. Corrosion- 
proof stoneware, for instance. For handling, processing and storing 
corrosive or easily contaminated raw materials or products, this has 
outstanding advantages. It is strong, easily cleaned, economical in 
outlay and upkeep, and completely resistant to all acids, except 
hydrofluoric. It can be made in a great variety of shapes and sizes to 
suit individual requirements. 


Learn what Royal Doulton can offer your Industry 








Send for the special booklet “‘Shaping the needs of Industry”, 
which explains the advantages and possibilities of Royal 
Doulton Industrial Stoneware; Porous Ceramic Filters, 
Diffusers and Diaphragms; Laboratory and Technical Porce- 
lain; Electrical Porcelain Insulators; Sanitary Equipment; 
Stoneware Drainage Materials and Conduits. 


ROYAL DOULTON 


HAS MADE CERAMICS AN INDUSTRIAL WORD 


Doulton & Co. Limited, Dept. BO Doulton House, Albert Embankment, London, S.E.1 











DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, etc. 
New Buckets, Links, Pins, Gearing, etc.. supplied for existing Dredgers 


FLEI N G s FERGUSON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER, “ FITZROY” 
built for the 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 


*Phone :—Paisley 4121. Tele. Add.— ‘‘ Phoenix, Paisley.” Dredging capacity: 1,000 cubic yards per hour 


London Agents : Messrs. Hye & Mensics, Ltd., Capel House, 63, New Broad 8t., E.C.2 Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet. 
to a height of 16 feet. 


PSSM AU APY AINA aera a 
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For Springs 
and 


Presswork 


Let 
SALTER 


EST. 1760 














serve you 





sie | 
; 


Most engineers agree that there are no 
better people to go to for the precision, 
consistency and dependability that 
mean so much towards keeping 
production lines running at top speed. 
| Write for free copy of the Salter Spring 
: Handbook—it’s full of useful information. 











M-W.356 


a 2. She RS Oe Lee ChE SS TU RR ON wT 
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SOME FAMOUS BRIDGES 





AVOID CATASTROPHE 


Dy All 
eM fia | 


~ | ! 


OUR SPECIALISED STAFF ARE 
ACKNOWLEDGED EXPERTS IN: 
LIFTING HEAVY AND AWKWARD 
PLANT AND MACHINERY 


QUEBEC BRIDGE 





FOR SAFE LIFTING ASK M.I.L. 


Designed by Phelps Johnson and G. H. Duggan of the St. Lawrence 
Bridge Company, and completed in 1917, two great catastrophies 
occurred during the building of this bridge. The first drew attention 
to the necessity of investigation into the construction of joints between 
compression members; the second made clear the importance of 


checking every detail, including methods of lifting. The height above 
high water level is 150ft. and span length 1800ft. I Ww | 


MACHINERY INSTALLATIONS LIMITED {"'9" sT#ET Acton -Lonpon w.. Li : ‘iL. 





Also at 
GLASGOW CITY 6597 ° NEWCASTLE UPON TYNE 22336 ; CARDIFF 2547! i LEEDS 2547! . BIRMINGHAM MIDLAND 573! P.B.E. 











PLANT FOR FISH & WHALE OILS & MEALS 








COMPLETE INSTALLATIONS LARGE 
OR SMALL DESIGNED AND 
MANUFACTURED 


lilustration shows the 


“G.X. EXPELLER.” 
Ask for Leaflet No. 47A. 





Equipment installed in various land 
stations and floating factories including 
“SOUTHERN HARVESTER,” 
“SOUTHERN VENTURER,” org: 

“BALAENA” and “JUAN PERON.” 


ROSE, DOWNS & THOMPSON LTD.) suit, “excino 


LONDON : 39, VICTORIA STREET, S.W.!. ESTABLISHED IN 1777 




















X-rays in Industry 
© 


ESTABLISHED 1888 


SHIP FORGINGS 


OF ALL DESCRIPTIONS 


BALDWIN: T.S. FORSTER &SONS LIMITED 


INSTRUMENT COMPANY LTD. FORGEMASTERS AND- ENGINEERS 


Telephone DARTFORD e KENT COPPERAS BANK FORGE, SUNDERLAND 
Dartford 5989. & 2980 





The IONEX IONISATION METER 
for 
MEASUREMENT of X and GAMMA RADIATION 
in 
RADIOLOGICAL INSPECTION DEPARTMENTS 

* and 
METALLURGICAL LABORATORIES USING ISOTOPES 


Write for leaflet S 410 














































TELEPHONES: 2676(3LINES) GRAMS: “FRAMES” SUNDERLAND 
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| Challenger News No. 4 













Fowlers of Leeds now offer you 
the widest range 
of crawter tractors 


ever made by 



















a British Manufacturer 

















EVEN YEARS AGO, almost every crawler tractor 
used in Britain or the Commonwealth was 
imported. Today, four different Fowler Crawlers 
—ranging in size from 40 b.h.p. to 150 b.h.p. 
— are in flow production at Leeds. Years of 
experience and proving under actual working 
conditions are embodied in every Challenger 
tractor produced. 
A world-wide service and spares 
organisation ensures that every Challenger 
tractor is kept working and earning. 


THESE FOWLER CRAWLERS 
ARE NOW IN FULL PRODUCTION 


Engine b.h.p. . 
40 FOWLER MK. VF 
50 FOWLER CHALLENGER 1 
95 FOWLER CHALLENGER 3 
150 FOWLER CHALLENGER 4 


After Sales Service Wherever a machine is sold — nv 
matter how remote the locality—spares and service are 
readily available. 














Full particulars from,the manufacturers: 
JOHN FOWLER & CO. (LEEDS) LTD., LEEDS, 10 
Telephone No: Leeds 30731 


Concessionaires for Great Britain: 
Thos. W. Ward, Ltd, Albion Works, Sheffield 4 














Products of the Marshall Organisation, Gainsborough, England 
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We welcome 
your enquvuce 


FOR ALL KINDS OF 


JiGS - FIXTURES AND 
GAUGES - PRESS TOOLS 
MOULDS AND SPECIAL 
PURPOSE MACHINES 


Production Turning—Milling—Grinding also undertaken 
Precision and Accuracy Guaranteed 


UNITED 


PRECISION ENGINEERING 
COMPANY (Crawley) LTD 
Toolmakers and Precision Engineers 
Crompton Way, Crawley Industrial Estate, Crawley, Sussex 
Tel: CRAWLEY 1300 (4 lines) 


THE ENGINEER 
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(REQUIRE ‘NO’ AIR PUMPS.) 
FOR USE WITH VACUUM PANS, EVAPORATORS, ETc. 








SPRAY COOLING PLANTS, SPRAY NOZZLES, 
STEAM AND WATER-JET APPARATUS FOR MOVING 
LIQUIDS, EXHAUSTING AND COMPRESSING AiR 
AND GASES, WATER HEATING, ETC. 


Catal 





Techaice! 


Q i and Advice 
Free on Application. 





KORTING BROS. (1917) LTD. 


SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 


Telephone: Mansfield 855. Telegrams: Korting, 

















STUDDING 


Telco Ltd. 3 Newman St. W.!. Tel. Mus 5701 














ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 








Send for Booklet 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 


Enquiries Solicited 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG., CO., LTD. 


DOLLY LANE, LEEDS, 9 
Telegrams: STRUCTURAL LEEDS 9 


The COSSENTINE BOLT & ENGINEERING 


THE PLATT, PUTWEY, S.W.15 


PHONE: PUTNEY 717) 
‘GRAMS: COSSENTINE, PUT. LONDON 


CO, LTD. 




















Telephone: 30725-6 








SPECIALISED CRANE ACCESSORIES 


MAGNET REEL 


—combination 


Cable Drum and 
Anti-Twist 










pe 
ROY 






es 


oe, ie 


—for all 
Magnet Crane: 


Aftwin-drum, synchronised device whic 
ron all stress through the spring-loaded 









NO STRESS 















ON CABLE 

wire restraining rope and preserves a pr 

Other B&A tective slack in the electric cable throughout the range 4 

Specialities :— movement. Thus work can be speeded without wear or dam 

Automatic Grabline to expensive cable and connectors. Fitted without alter: 

(swing and twist pre- tion to chane and available with cable pull-out from 20 up 

vention onJibCranes) 60 ft. or we can meet special requirements for models with 

Safe Load Indicators longer cables and higher amperages than the standard 1! 
poeta amps, 220v. D.C. : 
Cons | aw Please ask for Leaflet. 
driver's ° ° fe 
Leaflets on request B & A Engineering Company Lta| & 





50 Pall Mall; London, $.W.1—Tel: TRAfalgar 4686 








June 

MULTI-JET EJECTOR CONDENSERS va 
BAROMETRIC AND LOW LEVEL TYPES. . 

i 
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HARTON Cranes are. serving many 
industries throughout the world hand- 
ling loads from I-ton to 100-tons with 


efficienc y and economy. 





Specifications are available. to. suit require- 





ments in Machine-shops, Foundries, Steel- 
works, Power Stations, Warehouses etc. 


We would be_ pleased to have the 
opportunity of discussing your lifting problem 
and will gladly send our Representative upon 


receipt of your instructions. 


oe OULD LODE) nme «0 


R E D D he ae ae ae Se Te OE ER ENGLAND 
bare Pt Moor 2227. Grams: “Gallant, Manchester.” Code: Western Union. 


Scotland : Fisher, Baxter & Co., 140 West George Street, Glasgow, C.2. Phone: Douglas 1061-2-3. Grams : ‘ Fluorspar’, Glasgow 
Midlands: A. R. Holland & Son, 89 Cornwall Street, Birmingham, 3. Phone: Central 1457. Grams: Central 1457, Birmingham 
Northern Ireland & Eire: Charles Nolan & Co., 2 Parker Hill, Lr. Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510 
South Wales: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone : Penarth 1527. 


ae wits Sl 
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Thompson & Southwick LYd, OF TAMWORTH 


ENGINEERS E /RON FOUNDERS TELEPHONE — TAMWORTH 4 
TELEGRAMS ~PULLEYS *TAMWORTH" 








‘HOLSET’ COUPLINGS AND GEARS 


; 
: 


““HOLSET’’ Flexible 
Couplings and Resilient 
Gears are unrivalled for 
absorbing shock loads 
and heavy torque fluctu- 
ations. There are no 
maintenance or lubri- 
cation costs. 


“HOLSET 
= 








THE WOLSET ENGINEERING CO 
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Tapping steel from an electric furnace ; Kayser Ellison & Co. Ltd.. Sheffield 


You may not be g steelmaker, but... 


. .. YOU PROBABLY USE STEEL. Electricity has led to 
the production of better quality steels, and its use for 
heat treatment of those same steels has led to a better 
product again. In almost every heating process, in 


fact, electricity brings better results. 


HOW TO GET MORE INFORMATION 

Your Electricity Board will be glad to advise you on how to use 
electricity to greater advantage — to save time, money, and 
materials. 

The new Electricity and Productivity series of books includes 
one on heating — “ Electric Resistance Heating ”. Copies can 
be obtained, price 9/- post free, from E.D.A., 2 Savoy Hill, 
London, W.C.2, or from your Area Electricity Board. 


y or Issued by the-British Electrical Development Association 
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m in my element . 
—where a material must resist corrosion and humid atmospheres, 
or even prolonged immersion in penetrant solutions. 
In textile machinery in particular, in the paper-making and electro- 
plating industries, and wherever corrosion is a problem, 
BAKELITE Laminated has many uses. 
: 
With its high strength to weight ratio, electrical insulation, 
and machinability, it is suited to a host of jobs 
in every industry. 
Supplied in a variety of grades and sizes, in sheet, 
Resistance to chemicals rod or tube. Glass fabric and asbestos 
—Just one important property of laminates available. | 
— a. May we send you our general booklet describing 
P. iB KE LITE ‘3 the uses of BAKELITE Laminated? 
LAMINATED: 
Bs . boca ; ; vay 
BAKELITE LIMITED: 12-18 GROSVENOR GARDENS: LONDON SW1-: SLOane 089} 
Producers of Laminated Sheet, Rod & Tube - Glass Fibre & Asbestos Laminates - Phenolic, Urea, Alkyd & Silicone Moulding Materials - Phenolic & Urea 
Resins, Cements & Adhesives - Polyester Resins + Rigid and Flexible PVC Sheet - PVC Moulding & Extrusion Compounds + Decorative Laminated Plastics. 
IF SO, it’s time to change to 
G GGG Single-stage 
pumps. 
{ L K a Heads to 85 psi. 
(200 feet 
Maximum output 
PUMPS 4 
ad E, ? 


BECAUSE these, and many other 

pumping worries, are eliminated by 

the Quality, Specification and Design 

of the GGG Heavy Duty Self- 
Priming Pump. 





GGG Two-stage pumps. 
Heads up to 300 p.s.i. 
(700 feet). 

Maximum output 50G.P.M. F 






GILBERT GILKES & GORDON LTD 


KENDAL Phone: Kendal 28 ENGLAND 
PUMP AND WATER TURBINE MANUFACTURERS 
London Office: CRAVEN HOUSE, KINGSWAY, LONDON W.C.2 "Phone : Holborn 3232 











WRITE TODAY for full particulars mentioning your applications. 


DRIVE by belt, motor, engine: stationary or portable mountings. 
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GEORGE COOPER & SON le : 





PROPRIETO IS WWARD LTO 


EFFINGHAM NUT & BOLT WORKS 
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GRAFTON 


FOR STEAM 
AND ELECTRIC 


CRANES 


ESTABLISHED 1880 







Telephone : 
BEDFORD 2490 








Telegrams : 


GRAFTON CRANES 
LIMITED 


BEDFORD 














HAMMERED OR HYDRAULIC 
PRESSED i 









IN IRON 

OR STEEL, BLACK OR 

MACHINED TO 20 TONS 
e 


INCE FORGE Co 
WIGAN 


WM. PARK @ CO. FORGEMASTERS LTD. 
(pmorncToas) 




















THOR | 
XL, SOFT HAMMER 


Replaceable faces of infl L 

impact strength. Retains shape — never or 

work. Solid steel hammer body with knurl —_ 
retaining pegs at both ends. Standard Hammer has 
cylindrical faces. Six a. (40zs. to 2ibs.) Dome, 
cone, taper or wedge shapes also supplied. ideal for 
foundries, sheet metal workers, panel beating and 
general assembly work. Write for details. 


THOR HAMMER CO., SALOP STREET, 
BIRMINGHAM, 12. -Phone: VICTORIA 4011 (7 lines) 














THE ENGINEER June 26, 1953 





dS HoH 


7394S 0339d5 HODIH 
-~ 3Sd!1D3 
SN asdiwa 


be | 
14915 033 


TOOL BITS 


keep a good cutting edge for two reasons 


The economy and dependability of tool bits are measured by their ability to 
keep a good cutting edge. 

*‘Eclipse’’ tool bits keep a good cutting edge for two reasons. Firstly, the 
use of the special H-3 cobalt high speed steel melted at the ‘‘Eclipse’’ 
works, and, secondly, the closest supervision of each process during manu- 
facture, especially during heat treatment. When you use ‘‘Eclipse’’ tool bits, 
you realise more and more that ‘‘Eclipse’’ is the name for good tools. 





Made by James Neill & Co. (Sheffield) Ltd. and obtainable from your usual suppliers 
: . Te? 


PRATT’S GUILLOTINES 


RENOWNED FOR STABILITY, 
SIMPLICITY IN OPERATION 
AND ACCURATE SHEARING 



















“TRIUMPH ” GUILLOTINES to cut 
¢"-}" thickness 


Bar Shears up to 3” diameter 






MADE AND DESIGNED BY 


(STOURBRIDGE) LTD. 
ENVILLE ST. STOURBRIDGE 7. 
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C.A.V. RESEARCH SERIES 


Detection and measurement 
if spring surge 


bh 
| MAX. 






The firm line shows the cam rise over two cycles. 
The lower dotted trace shows time intervals of 
10 milliseconds. 








When a spring is abruptly compressed, its coils may be 
caused to “surge”, that is, the centre coils are displaced 
relative to the ends to a greater extent than during the 
slow compression of the spring, and then vibrate. 


Normally, the compression of the spring subjects the 
material to stresses which are well within its fatigue 
limit. When the spring surges, however, the oscillation 
5 of the coils is added to the normal movement. The stress- 
range to which the material is subjected is enhanced, and 
may become excessive. 





The illustration above is from a research laboratory record 


of surge in a spring, the wavy lines showing the displace- Surge is an ever-present hazard in coil springs which are 
ments of individual coils. The stress range in any turn compressed abruptly, such as tappet or injection pump 
can be deduced by observing the minimum and maximum plunger springs, and research of this type enables it 
turn-to-turn distance. to be guarded against in the design of equipment. 


Research of this nature guarantees the high quality and performance of C.A.V. Products 








Fuel amt and Electrical Equipment 


Mette ob, ACTON, LONDON, we 
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LOCKERS (METAL PERFORATERS) LTD 
/ LOCKERS (WIRE WEAVERS) LTD 
LOCKERS (WIREWORKERS) LTD 
LOCKERS (ENGINEERS) LTD 
WARRINGTON CLOAKROOM EQUIPMENT LTD 
. WEDGE WIRE MANF LTD 








CW 210) 











3 June 26, 1953 THE ENGINEER 91 








Over a Century andaQuarter 
of Boiler Making Experience = 
 isatyourservice 
“FP. JOHN THOMPSON (WOLVERHAMPTON) LTD. — 


Be ET TINGSHALL © WOLVERHAMPTON 
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Paint the boiler room with ALUMINIUM 


Because of its low thermal emissivity and high reflec- For technical information, principals are invited to write 

tivity, aluminium paint reduces loss of heat from the for a copy of our book “Alpaste.” 

boiler and absorption of heat by the walls, and brightens 

up the boiler room at the same time. 

Use Noral Alpaste in a heat-resisting medium for the by Al ss 

boiler, and in a long oil varnish or a phenolic resin Nort ern uminium 

varnish for the steelwork and brickwork or concrete, 

and you will have an exceptionally durable finish. These 

and other aluminium paints containing Noral Alpaste C 0 M P A N Y UL M ITE D 

are available from al] leading paint manufacturers. An ALUMINIUM LIMITED Company 


MAKERS OF NORAL SHEET, STRIP, PLATE, SECTIONS, TUBING, WIRE, FORGINGS, CASTINGS, ALPASTE FOR PAINT. 
SALES DEVELOPMENT DIVISION: BANBURY, OXON. SALES OFFICES: LONDON, BIRMINGHAM, MANCHESTER, BRISTOL, NEWCASTLE-ON-TYNE, LEEDS 
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' | And by keeping shot in your locker makes 
for economy at Cabinet Level. 





| Solet’s look at Linatex. Linatex protects. It protects the Meg 
metal components of the shot blast cabinet because it has reer 


a greater resistance to abrasion than any metal, any for shot blast 


plastic, any other rubber. Linatex eliminates waste 


because more than three times the amount of shot curtains or cabinet linings 
returns to the feed unfractured, than with steel lining. ° 

Our Resident Engineer in your district will LI NATEX 957. pure natural 
be pleased to tell you even more about Linatex—with rubber for long life | 


special reference to your problems. 





ANIHINGON 
dit. }U Clg 

WILKINSON RUBBER LINATEX LTD., FRIMLEY RD., CAMBERLEY, SURREY. Phone: CAMberley 1595 
Making Rubber Serve Indu stry Factories & Distributors throughout the world. has 
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““BROOMWADE ”’ Air Motor Drills are used by many industries for 
rapid boring through metal or timber. Their simple construction, high 
torque and perfect balance, allied to the simple twist-grip speed control 


(for forward or reverse) ensures the utmost accuracy and efficiency. 


““BROOMWADE ’”’ pneumatic equipment gets the job done— 


and on time. 


Air Compressors and Pneumatic Tools 


Full details from : 


BROOM & WADE LTD., HIGH WYCOMBE, ENGLAND Telephone : High Wycombe 1630 (8 lines). | Telegrams: ‘‘ Broom,’’ High Wycombe. 
139.SAS 
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Outline of Service 





We and our Associated Companies have a history of nearly 120 years of 
service to all manner of different industries. Among our activities 

we dismantle and remove obsolete plant and industrial 

structures; we collect, and send to the ever-hungry steelworks, 

great quantities of Scrap Iron and Steel; we supply the building 

industry with equipment and tools, and keep many concerns, large and 
small, up to date with mechanical handling equipment of the latest types. 
We supply modern reconditioned machinery of virtually every kind at 
enormous saving in cost — and supply promptly from the largest stocks in 
the country. In short, we are fully equipped to serve many branches of 
industry and our experience is unrivalled in our own field. 





GEORGE COHEN SONS & COMPANY LIMITED 


@ Established 1834 


Associated Companies: K & L STEELFOUNDERS AND ENGINEERS LTD - T. C. JONES & CO. LTD 
THE SELSON MACHINE’ TOOL CO. LTD ‘ METALCLAD LTD - THE NEW LONDON ELECTRON WORKS LTD 
POLLOCK, BROWN & CO. LTD ~*~ E. H. HEWITT LTD -:- WESTBOURNE PARK COAL & IRON CO. LTD 
SOUTHALL & HAYES COAL & IRON CO. LTD -: WESTERN METALLURGICAL INDUSTRIES LTD 


Enquiries, please, to Group Information Department, George Cohen Sons & Co. Ltd., Wood Lane, London, W.12. 
Telephone: Shepherds Bush 2070. Telegrams: Omniplant, Telex, London 
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Continuous Service 25 H.P. Drive 
to Broom and Wade Compressor 
supplying the whole of the process air 
in the No. | Works of the Morse 


Chain Company Ltd. 


THE 





by 
r/ ESTD. 1894 
| BOXMAKERS 
| ™ ranrers | THE LONDON FANCY BOX 
N > CO LTD 
for 
QUALITY & SERVICE 


in covered and wire 


stitched boxes 


110 SHACKLEWELL ROAD 
LONDON N16 
CLIssold 8661 (2 lines) 














DURESTOS| y¢ 


REGD. TRADE MARK 
RESINATED ASBESTOS FELT 
MOULDING MATERIAL 


-c e « IN THE BRISTOL BRITANNIA 
The illustration shows an internally 
lagged duct made of “DURESTOS” 

Resinated Asbestos Felt 
Moulding Material, for the 
air-conditioning system in the 

“ Bristol” Britannia air-liner. 

It represents a particularly 
suitable application for this 
readily shaped plastic material 
which has a high strength/weight 
ratio and dimensional stability- 
important properties in aircraft. 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
A.F.15b 
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Industrial Gearing 


Note the special features :— . 
Cooling fins cast integral on the underside of the case. 
Additional roller-race on the output shaft to carry overhung loads 
Nickel, case hardened-steel worm, thread ground. 
Worm wheel rim phosphor bronze cast in position on ribbed 
-iron centre. 
Rugged design of gear case. 

Where = has occurred use Moss 

Geared ings to connect your shafting. 
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THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 4 


"Phone: ERDington 1661-6 *Grams: “ Mosgear, Birmingham” 
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A JULES WEITZ PRODUCT 
BUILT TO MAKE BUILDING HISTORY 


The “Type 45” Tower Crane of 1k—4 tons capacity, illustrated here, 
can be seen working on famous building projects in all parts of the 
world. 

These cranes are designed and built for fast lifts and accurate spotting, 
by Jules Weitz of Lyon, designers and builders of Tower Cranes from 
12 ewts. to 20 tons capacity. : 


SPECIFICATION 
Load Capacity — 1% tons at 82’ 0” radius 
Load Capacity — 2 tons at 49 6” radius 


{ 


* 


[OO + 
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Speed of lifts 
Traversing speed 
Travelling speed 
Slewing speed 


MACHINERY (CONTINENTAL) 


175 BROMPTON ROAD, KNIGHTSBRIDGE, LONDON, S.W.3. © Tel. : KENSington 6228 (3 lines) 


Load Capacity — 
3 tons at 33’ 0” radius 


Load Capacity — 
4 tons at 24’ 6” radius 


Height of lift 98’ 6” (with 
extraT ower Section]12’10") 


Height of lift (Jib raised) 


ye oles 
147’ 8” per 
131’ 0”: per 
98’ 6” per 
2 turn per 
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minute 
minute 
minute 


minute 
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STOP RUST 
with... 


METAL PRESERVATIVE PAINT 
Today, it is essential there should be no waste—of metals, material 
or money. To prevent rust—the biggest enemy of metal—there is a 
way reliable and economical. Norusto, a carefully standardised 
anti-corrosive paint manufactured expressly for metal work, keys 
right into the surface to which it is applied and forms an impervious 
film having great durability and exceptional preservative properties. 
Supplied ready for use in a variety of colours (colour chart on request) 
STRUCTURAL STEELWORK Norusto is suitable for most metal surfaces 


CRANES - CONVEYORS NORUSTO ADVISORY SERVICE 


TANKS ae . 3 a Free advice on your particular problem 
MACHIN' given gladly by experts. Write to— 


POWER STATION PLANT 

STREET STANDARDS - BINS 

imON GATES ravines Mb ROA @ Om WMO) 

PIPES - STORAGE TANKS \_METAL PRESERVATIVE PAINT 

CORRUGATED IRON ROOFS  ‘soLE MANUFACTURERS SOLIGKUM LTD. 
ROLLING STOCK - BOILERS 30 NORFOLK STREET, STRAND, W.C.2 
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STEEL FRAMEBUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc. 



























SPECIALITIES: Pit H ear, Pumping Stations, 
Power Stations 





Bridgework and Riveted Work 
of all descriptions 


BROWNLIE % MURRAY LID. | 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
LONDON : 32 QUEEN VICTORIA ST., E.C.4 







































Class I Welding 


The exacting welding requirements on pressure vessels 
to Lloyd’s Class 1 specification are typified in this Automatic 
Welding installation for Daniel Adamson & Co. Ltd., 
Dukinfield, Cheshire. The installation consists of a Fusarc 
Cantilever type equipment for external welding and an 
extended beak welder for internal longitudinal and circum- 
ferential seam welding. The boiler drum is, of course, 
rotated on rollers for circumferential welds. Full details of 
this interesting installation are contained in our News Sheet 


No. 15 and you are invited to write for a copy. 





UNIONMELT [G97 Yo 


AUTOMATIC SUBMERGED AUTOMATIC VISIALE 
ARC WELOING @ WELDING 





Designed and manufactured by FUSARC for greater welding productivity 





A water-tube boiler drum is shown on the roller bed, being fabricated to Lloyd’s 
Class 1 requirements. The length of the drum is 28 feet, diameter 3 feet and 
A double V and nose preparation is employed, the external 
welds interpenetrating the internal runs to give a homogeneous and radiographi- 
cally sound weld. 


The IMustration > plate thickness 1% in. 





FUSARC LIMITED . TEAM VALLEY 


‘ 
i: 
: 
s 


Are you on our mailing list ? 


We specialize in the design and manufacture of automatic 
fusion welding equipment for all branches of the welding 
industry, and detailed News Bulletins describing each equipment 
ate issued at regular intervals. We shall be pleased to add your 
name to our mailing list. 


° GATESHEAD ; COUNTY DURHAM 
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ut Costs... 
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Improve Output 


—_ 





The Greenbat hot forging machine is designed to give a product 
of high accuracy and sharpness of impression. Tools are simple, 


durable and —— haute Operator need not be Greenbat. Hot Forging . Machine. 
highly skilled. If it’s upsetting, the job calls for a Greenbat Range of sizes from \" to 4” diameter 


hot forging machine. Full details on request. bar capacity. 


Gap HOT FORGING MACHINES 


| REENWOOD & BATLEY LIMITED - ALBION WORKS - LEEDS 


»r FRANKLE Y WIGGLESWORTHS. 




















> as 
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SS" PUMPING STATION FOR POWER TRANSMISSION EQUIPMENT 


Makers of 


‘TEXROPE? 


V 


DRIVES 


PROVED 


2 2-410 BHP, 2-340 B and 2-170 BHP: & ee | oy 


TEST 


FRANK WIGGLESWORTH & CO. LTD. 


THE ELECTRIC CONSTRUCTION COMPANY LTD. 
1s ee ENGINEERS 


Ecc wees || SHIPLEY YORKSHIRE 


Mo 
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THIS 30.- INDUSTRIAL || DIESEL— 


CUTS CAPITAL OUTLAY—OPERATION AND UP-KEEP COSj;s 


4-cylinder o.h.v. David Brown combines high power/weight 
















The 30 h.p. David Brown Diesel Engine, a proved 
leader in its class as a tractor power unit, is now available 
as an Industrial unit, suitable for a wide range of auto- 
motive, stationary and general Industrial applications. 
These Engines, low in initial capital outlay with corres- 
pondingly low operation and maintenance costs, are easy 
to operate under the most arduous conditions. Compact 
in size, with a high power/weight ratio, these David 
Brown Industrial Diesel Engines are built for long life 
and set a new, higher standard in their power class. 





SHORT SPECIFICATION: 

Engine: 4 cylinder, 4-stroke, o.h.v., developing 31.5 b.h.p. at 
1,800 r.p.m. Maximum torque 94 lb.-ft. at 1,250 r.p.m. at fuel 
consumption rate of 0.39 lb. per b.h.p.-hr. Diesel, Petrol, Petrol/ 
Paraffin Models available. All parts easily removable. Wet cylinder 
sleeves permit reconditioning without reboring. Service facilities 
available in all districts of Great Britain and throughout the world. 


DAVID BROWN [2.0.20 
DIESEL, PETROL, PETROL/PARAFFIN 


DAVID BROWN TRACTORS LIMITED . INDUSTRIAL DIVISION . MELTHAM . YORKSHIRE 
A DAVID BROWN COMPANY 








and prices 
available on 
application. 




























BALANCED POWER... 


Steam pipes become “Weightless” with thi 
Constant Suppo: 
















































































High temperature power piping is 
permanently freed from weight-stress 
when installed with VOKES GENSPRING 
Constant-Support Hangers. It ‘‘floats” 
unrestricted, with expansion. Unlike old- 
style, variable-support hangers, these precision 
devices accurately balance the weight of pipe in all 
“thot” and ‘’cold"’ positions. Their patented non-resonant 
mechanisms eliminate weight-stress due to thermal movement 
- - « help to absorb vibration . . . boost safety factor of piping. 
Write for Catalogue E which gives full details and specification of 
VOKES GENSPRING Constant Support Hangers. 


VOKES GENSPRING 


CONSTANT-SUPPORT HANGERS | 





























VOKES GENSPRING LIMITEDs GUILDFORD: SURRE 
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Maximum swarf clearance and accessibility 
3 
St’, the latest 


‘L’ TYPE 


AUTOMATIC SCREW MACHINE 


The front camshaft, arranged entirely on the headstock, 
affords an open front of generous proportions for un- 
obstructed swarf clearance and easy access to turret 
tools. The outcome of constant endeavour to perfect 
those parts of the screw machine known to have given 
trouble to any degree, the B.S.A. automatic provides 
maximum output with minimum attention. Totally 
enclosed ; no moving parts likely to endanger an oper- 
ator are exposed. Its exterior, free of non-essential 
projections, facilitates cleaning and presents a smart 


lin., Ig in. and 2 in. standard capacity. A appearance in keeping with its overall efficiency. 


Catalogue will be forwarded at your request. 


BSA TOOLS LTD - BIRMINGHAM - ENGLAND 
OLE AGENTS IN GT BRITAIN - BURTON GRIFFITHS & CO LTD - MARSTON GREEN - BIRMINGHAM 


ant for the movement of material in bulk 


Wagon Tipplers, Skip Hoists, Transporters, Conveyors, etc. 
Complete plants, designed, erected and set to work 
in any part of the world 


STRACHAN & HENSHAW LTD 


STEELHOIST WORKS BRISTOL, 2. Telephone : 
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CLEAN YOUR HANDS 
SAFELY anv SPEEDILY 


Use Duckham’s Anti-dermatitis Skin 
Cleanser — the long-established, most 
widely used cleanser in history; a Group of Clayton vertical cross-tube boilers 


proved protection against industrial 


skin troubles. 
Write to Alexander Duckham & Co. | HIGH-CLASS VERTICAL §=CROSS-TUBE BOILERS 


Ltd., Hammersmith, London, W.6 tor 


descriptive literature and free sample. CLAYTON, SON x, o° [0 


MOOR END, HUNSLET, LEEDS 


LONDON OFFICE: 


THORNCLIFFE, OAKFIELD ROAD, 
ASHTEAD, SURREY 


SKIN CLEANSER |_ al 









































FOR CASTINGS 


(FERROUS & NON-FERROUS) 


From a few Ibs. to 20 tons for all industries 
* 


Made with the experience and skill gained 
by generations of craftsmen 
at the famous 


DOWLAIS WORKS 


Telephone: Dowlais 70 














GUEST KEEN BALDWINS IRON & STEEL CO. LTD.. 
Head Office: EAST MOORS, CARDIFF. Telephone: Cardiff 30551. 
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“VIKING * V-ROPES and V-ROPE 
DRIVES. GUARANTEED 96 % STRETCHLESS & STRAIGHT RUNNING 


OHN TULLIS & SON LTD., ST. ANN’S WORKS, TULLIS ST., GLASGOWS.E 











“ORMEROD” 


Write for particulars of our extensive range 
DEUTSCHER INGENIEUR-VERLAG GMBH of Shaping and Slotting Machines 


ORMEROD SHAPERS LTD. 


HEBDEN BRIDGE - YORKS 
Telephone: 17 Hebden Bridge 


DUSSELDORF 
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BIBBY COUPLINGS 





THE WELLMAN BIBBY CO. LTD. 
PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1. 


Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 
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WAVE YOU A STORAGE OR | 
EXPANSION PROBLEM 7 


By using a building from our standard range, your 
problem can be solved. Our wide experience in this 
field, enables us to offer you a large range of industrial 
buildings to meet your requirements. 

Before deciding upon that expansion programme, 
we strongly advise you to contact us, because we can 
offer quick delivery, keen price, first class workmanship, 
with traditional design. 


FEN DALE 


STEEL STRUCTURES LIMITED 


63, GREAT PORTLAND STREET, LONDON, W.1 
Phone. LAN. 5914 
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” Aluminium Bronze~’ 
Tensile Strength 
up to 60 tons/sq. in. 


When conditions call for high strength, resistance to 
corrosion, or to wear, HIDURAX Aluminium Bronzes are 
widely employed. Applications of these outstanding alloys 
are to be found in all fields of manufacture, from boilers to 
aircraft jet engines. 

HIDURAX Rolled Bar is produced in all popular sizes. 
May we show you how it can solve your problem ? 





FORGINGS 
ROLLED BAR 


CASTINGS .- 
STAMPINGS .- 


LANGLEY ALLOYS LTD 


LANGLEY SLOUGH BUCKS 


Telephone : Lar gley 432 (4 lines) Telegrams & Cables: Langalloy, Telex, Siugh{ J 








June : 





ri 


ta 





— OO 





"ow do you choos® 





june 26, 1953 THE 


‘tlexibles’ 





lf you need any kind of flexible tubing or hose, make use 
of this entirely new service to industry. At our London 
showrooms you can see samples and installation photo- 
graphs of hundreds of different flexibles. We supply all 


ENGINEER 


Over difficult terrain, ropeways and cable- 
ways often provide the only satisfactory 
solution to a transportation problem, but 
wherever loads of from 1-400 tons per 
hour have to be carried, this system has, 
time and time again, proved its remark- 
able efficiency and economy. 


BRITISH ROPEWAY 
ENGINEERING CO. LTD. 
Plantation House, 
Mincing Lane, 
London, E.C.3. 


Tad: 
House 4681/2. 
"Grams: Boz- 





105 



















An investigation would 
Ay cost you nothing and place 
| you under no obligation, 






MANsion 





types for steam, air, oil, water, and chemicals, at the 
right price—and in many cases directly from stock. 
Write, ‘phone or call—or if you prefer, our represen- 
tative can come and discuss your problem personally. . 


Compofilex 


FLEXIBLE TUBING & HOSES 


Compoflex Company Limited. Factories at 
Diggle Nr. Oldham and South Wimbledon 


U 
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y 7 sei : tiling, ete. It quickly, effectively 
© (If there is a ‘flexible’ | | sxdeconomicalty removes all accu- 
y j mulations of dirt and grease and 


answer—you'll find it at © 
26 Grosvenor Gardens, SW.I 
"Phone: SLOANE 6/85 (3 lines) or 5109 (2 lines) 


YY Z, Y y 
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This is the ideal cleaner for metal- 


work, terrazzo, windows, lavatories, 


is, unquestionably, a most valuable 
Y adjunct to factory efficiency. 
yj Descriptive literature, samples, etc., 


gladly sent on request. 
































SURFACE CLEANER 
AND DEGRE Rsth 





SANDEMAN BROTHERS LTD. 


BILSLAND DRIVE, MARYHILL, GLASGOW 
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EXCAVATORS 
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S.P. A. ING. F. FIORENTINI & C. - 76, VIA LEONIDA BISSOLATI - ROMA - ITALIA - CABLE ADDRESS: CUTTER-ROMA 








AIR CIRCULATING OVENS 


ELECTRIC OR GAS HEATED 
FOR ALL FORMS OF TREATMENTS REQUIRED TO A_ PRECISE SPECIFICATION 


} s Baraca. EE, 
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j-L.S. ENGINEERING Co. Ltd. 


DESIGNING ENGINEERS, PATENTEES & MANUFACTURERS 
KINGS NORTON, BIRMINGHAM 30 


Telephone: KINGS NORTON 1824 








A top-loading treatments furnace 850 deg. C. plus and minus 2} * This photograph illustrates the furnace in operation with heat resisting steel | 
deg., which deals with an average of 15 cwt. of miscellaneous workbasket being extracted. The working space is 3ft. long x 2ft. x 2ft. 
forgings per charge. deep and gas consumption |,000 cu. ft. per hour with average 700 cu. ft. 
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STEEL BAND CONVEYORS serve the Foundry.... 










































STEEL BAND CONVEYORS AND 
PROCESS PLANTS are playing their 
part in the National Economy by 
INCREASING production and RE- 
DUCING manpower. 


This photograph shows one of our 
many conveyors conveying cores from 
the benches to the drying stove. 
Some Foundries have as many as six 
of these conveyors, and we always 
have some on order. 


We undertake the complete design, manufacture and 
installation of steel band conveyors for every trade or 
industry. 





DAWLISH ROAD «: SELLY OAK - 


Telephone : Selly Oak 1113-4-5 Telegrams : 


SANDVIK STEEL BAND CONVEYORS LIMITED 


Simplicity Birmingham 


BIRMINGHAM 29 





















MOnP 
sTock’™ 





@ STOCK RATIOS 
$1, Th-1, 10-1, 12j-1, 15-1, 20-1 
1, 30-1, 40-1, 50-1, 60-1. 


@ WRITE FOR BROCHURE 521/. 10 


FOR QUICK & EASY SELECTION 
OF OUR STOCK UNITS. 


mat 
very TIMES 
pine gErreren : « 


Phone BRADFORD 65251 
EXT. 555 OR WRITE 














ti Lf CROFTS (encineers) LTD., BRADFORD 


ALFRED HERBERT 


aB—HERBERT == 


SIGMA JUNIOR COMPARATOR 


A robust instrument for use 
when a high degree of 
accuracy is required. 


The measuring head is 
spigot mounted. It can be 
supplied as a unit to those 
who wish to mount it in 
inspection fixtures of their 
own design. 


Scale graduations -00001” 
Range +001” 
Magnification x 1,000 


IMMEDIATE 
DELIVERY 


Full particulars from 


MEASURING ROOM, 
HEAD WORKS. 


Phone: 88781 — Ext. 139. 


LTD * COVENTRY 
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DOUBLE-ACTING 
DROP HAMMERS 


Steam or Air 


Steam (or air) power added to that due to gravity gives these 
hammers full striking velocity with only a short stroke. The 
consequent fast striking speeds lead to very high production 
figures. Sizes range from 10 cwts. to 100 cwts. for the “Ram” 
type and to 160 cwts. for the “Piston Rod” type. illustrated 
is the 15 cwt. size of the Ram type. 


Masseys also make Pneumatic Power Hammers, Steam and 
compressed Air Hammers, Spring Power Hammers, Friction 
Drop Hammers, Trimming Presses, Forging Presses, Tyre 
Fixing Rolls. Please write for fully illustrated catalogues and 
indicate your classes of work. 


B+S. MASSEY FE? 


OPENSHAW =: 
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ANEW he Sahat CALENDER 


investment 
for the 


A post-war develop- 
ment embodying 
many new features 
in calender design. 


DAVID BRIDGE 


ENGINEERS 


CASTLETON, ROCHDALE 














MANCHESTER - ENGLAND 


Makers of the World’s greatest range of Forging Plant 











COMPRESSED AIR 
EQUIPMENT 











PNEUMATIC HOISTS, HORIZONTAL OR 
VERTICAL CYLINDER TYPES, WIRE 
ROPE MOTOR HOISTS, AIR CYLINDERS, 
RAMS AND PLATFORM HOISTS. FULL 
RANGE OF PNEUMATIC TOOLS AND APPLIANCES INCLUDING RIVET- 
ING and CHIPPING HAMMERS, DRILLING MACHINES, GRINDERS, ETC. 


AIR OPERATED 
CYLINDERS FROM 
14” TO 16” BORE 
CUSHIONED IF 
REQUIRED. 


THE GLOBE PNEUMATIC 
ENGINEERING Co., LTD. 


Head Office : 
58 VICTORIA ST., LONDON, S.W.I. 


ey 3 Telegrams : 
vier RIA 9122 SOWEST, PNONDO 








Jun 
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INDOORS or OUT 


ON ANY SURFACE 


Indoors or out on any surface, under any wet or rough conditions. 


The G.F. Light Dumper is the ideal machine for transporting small loads. It is adaptable to 
the specialised needs of industry for swarf removal and tipping—as a flat truck for loads up 
to }-ton, and travels easily over the roughest ground. 


It can be fitted with a small dozing blade for use in sewage works, in land drainage, etc. 


Economies in production made possible by the increase in demand and the fall in prices of 
raw materials have been passed to users in the recent price reduction. 


Demonstrations will be arranged by our local agents without obligation. Send today for details. 
MANUFACTURED BY GEORGE FOWELL LTD., SMETHWICK AND WALSALL. DISTRIBUTED BY 


GEORGE FOWELL ‘iv’ 


23 NEWTON ST- BIRMINGHAM 4.- Phone:CENtral 1330 


yAGENTS : WITLOR LTD., KWICKFORM LTD., and CALEDONIAN EQUIPMENT & TRACTORS LTD. 





BY 


Ciftcliffe 
y, rd 


ae eit S 


me 


Photograph taken on completion 


= of erection. 
= 


RICHARD SUTCLIFFE LIMITED 
HORBURY - WAKEFIELD 


~ 
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(HYDRAULIC ) 


TEST 











For all pressures 
up to 6,000 Ib 


PUMPS 


Write for List E49c 


THE NATIONAL BOILER & GENERAL 
INSURANCE CO. LTD. (Sales Dept.) 
St. Mary's Parsonage Manchester, 3 
Scale'& Prototype 
Models by 














ity patterns 
sand castings In aluminium, gunmetal and 


SEVERN-LAMB 


MODEL ENGINEERS 
THE FOLD, STRATFORD-ON-AVON 
Telephone 2493 


Railway Switch 
and Crossings i 


Turntables ‘Water | 
= 
= 











Cranes - Tanks 
Pipes * Bridges 
and Roofs 


* 


E 
ISCA FOUNDRY 
COMPANY - LIMITED 


Prone NEWPORT - Mon. 


Newport, 
Mon. 5224/5 


London, 


Abbey 6407/8 London Offices : 
inn! 38 Victoria Street’S.W.) 


WELDED STEEL PLATEWORK 
PRESSURE VESSELS 
TANKS & CYLINDERS 
CHIMNEYS 


ee TTL LUMO I 















HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R? BARKING, ESSEX 


TELEPHONE: RIPPLEWAY 3011-2 
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JOSEPH ADAMSON 
BOILERS 





Dish-ended Lancashire Boiler 


June 26, 1953 


The Lancashire Boiler has over many years merited its popular 
choice for industrial installations, as it is well-proved, sound and 





robust in mechanical construction and readily accessible for 
inspection and cleaning, and needs only a comparatively low 
draught, The large water capacity permits a considerable 
fluctuation in steam demand without excessive variation in steam 


pressure. 

The Joseph Adamson Dish-ended Lancashire Boiler represents 
oes Ath Srge a the perfection. of nearly 80 years of experience in the making of 
a8 ton a8 oe om many types of shell boiler. 


on firms’ letter headings. 






THE 





jo 
Fis 





SEPH ADAMSON & CO. LTD. 


C8 8a 12 € 


Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
Horsehay Co. Ltd., Wellington, Salop. The Alliance Machine Co., Alliance, Ohio, U.S.A 


ADAMS ON 





GCROUP 
JA3. 























for the Engineeri 
and Allied peste 


W. B. CULL & SONS LTD. 


Specialists in forgings & Machined parts for all purposes 


Established 1875 








TENNANT STREET, 
BIRMINGHAM, 15 


"PHONE : MIDLAND 6048/9 
"GRAMS: CULANSONS, BIR’M 








June - 
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Nar, 
<5 i a nde aa 
6 tons at 60 feet ra 





dius. 
1820 us 





























STOTHERT € PITT LIMITED 


ENGINEERS © BATH * ENGLAND 























Screwed British or American Standard 
taper pipe thread. Whiteheart 
Malleable tron. Standard 150 Ib. 
and Extra Heavy 300 Ib. steam series. 
Forged Carbon and Chrome- 
Molybdenum Fittings and Unions 
or pressures up to 6,000}ibs.§ 


*BROUTE, 
2 SUPERS 
°WouTk 


300 Ib. UNIONS 


Also— 
High Tensile Whiteneart 
Malleable tron Castings 
to British Standard 309 and 
machined components 





CMe VINDEST 
STEEL SHEETS 























RAILWAY WORKS, KEIGHLEY 


"Phone : 
3749 


SMITH & M-LEAN -; LTD 
179 WEST GEORGE ST: GLASGOW - C°2 
‘PHONE CENtrcl O442-'GRAMS “CIVILITY" GLASGOW 








"Grams : 
** Malleable Keighley.” 
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RUST PROBLEM 


The Skilled Engineer can best appreciate the 
scientific value of “‘ LUSOL’’ in dealing with Rust, 
Corrosion and Unequal Expansion. ‘*LUSOL”’ 
attains a higher degree of penetration, with 100% 
saturation, in less time than any known Rust 
Solvent. Its action can be tested and verified by 








SS g ga pISSOLVES, THE 
“4 | 


i 


MODERN : h ia) idi f d ’” f d 
comparing the ‘‘ rapidity of spread ’’ of one drop 
SCIENTIFIC ING of ““LUSOL” with that of ordinary solvents. 
PENET Used by leading engineers throughout the 


world. Obtainable in all popular size con- 


tainers from your usual supplier. 
Insist on “‘LUSOL"’. 


GENUINE 
Enquiries to the manufacturers... 


THE GREAT EASTERN OIL CO. LTD. 


fey, US (78) © LVEN + 372 SCOTLAND STREET, GLASGOW, C.5. Tel. SOUth 2207/8. 














50 H.P. ENGINE FOR RICE MILL 
USING THE WASTE HUSK AS FUEL 


OVER 60 YEARS EXPERIENCE IN 
MANUFACTURE OF STEAM ENGINES 


28 H.P. ENGINE FOR 
PALM OIL EXTRACTION PLANTS FOR INDUSTRIAL DRIVES 


« EASTON & JOHNSON L> 


ESTABLISHED 1888 
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Se L 





Cran I. Mmrxith a 


cated bearing oes 


.. . defended himself vigorously. “I wouldn’t 
HH} refuse to do a good turn for anyone,” he protested, 
but really, all this work!” The machine shop 

foreman moved closer and whispered in his gear. “Just between 

you and me,” he murmured, “it’s rumoured that you are to be fitted with 


Tecalemit Automatic Lubrication!” The crank spun round 





swiftly. “In that case,” he said, “I shall grind no more axis!” 


Tecalemit lubrication systems—fully The machine shop foreman sighed with relief and went to 
automatic, semi - automatic or ; gee a : 
manually operated—feed every bear- prepare for the arrival of his oil highness—the Tecalemit man. 


ing with the correct amount of oil or 
grease at the correct intervals of time, 
regularly ... unfailingly . . . efficiently. 


A Tecalemit engineer will gladly call 1 r 
to discuss your particular lubricating EC A a - Mi 4 
eee The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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THE BUTCHER, THE BAKER, 
THE MOTOR-CAR MAKER 


USE KING MECHANICAL HANDLING EQUIPMENT 


Sides of beef, buckets of dough, motor bodies and engines are a few of the things 


that flow easily on KING electric pulley blocks and runways. In one-man work- 


shops and 50-acre factories, KING lifting and shifting gear keeps things flowing 


smoothly, effortlessly, economically. 


ASINGLE BLOCK OR A FULL-SCALE HANDLING SYSTEM 


handling gear, KING can show you how. 
You will find in KING booklets many useful 





ideas about Overhead Conveyors, Floor Conveyors, 
Travelling Cranes, Electric Pulley Blocks and Run- 
ways. Look into this. There is no obligation except 
ours—to speed your output and lower your costs. 


PULLEY BLOCKS 
KING "A CRANES -CONVEYORS 


—@g— Whether you need a single electric pulley 
block or a completely mechanised produc- | 
tion flow, it will pay you to consult KING. | 
Wherever it is possible to help one man do | Call in KING and get things moving! 
the job of two with modern mechanical 








An Austin body goes on a KING Dual-Duty Conveyor to meet its 
chassis ; part of the famous installation at Longbridge—16 miles of 
conveyor in all. 


WRITE FOR ILLUSTRATED BOOKLETS: GEO. W. KING LTD., 505 WORKS, HITCHIN, HERTS, AND AT STEVENAGE. YELEPHONE: STEVENAGE 440 








REGISTERED TRADE MARK 





Waltham factory. A very different problem from motor bodies— 
but the results are pleasantly alike—smooth production, lower costs. 
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'P Stokers Picked for Performance 


All over the world “L” Type Travelling Grate Stokers are firing every 








known design and size of water-tube boiler. They have been specified 


for many of Britain’s newest generating stations and factories. In 


power stations and industrial plant alike the “L” Stoker is known Automatic cleaning of fire 
bars, which are free to grow 
for its high burning efficiency and remarkably low maintenance. without affecting efficiency. 









Close control of air supply gives even 
burning and allows fuels varying 
from refuse to anthracite to be 

used efficiently. 















Stoker chains are 
distinct from grate 


Parts requiring attention 
are easily accessible and 


renewable withminimum gee jan] surface so that each 
interference to stoker . y is free to perform its 
operation. F ai own function. 


arene ofprsn LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1 


WORKS: DERBY, ENGLAND; PORT ELIZABETH, SOUTH AFRICA; SYDNEY, AUSTRALIA 
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Pioneers of 
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By courtesy of the 
National Maritime Museum 


RUST -- 


oil oo ee 


RUSTON & HORNSBY LTD LINCOLN ENGLAND 


Associated with Davey, Paxman & Co. Ltd 2 Colchester 


~ oe 
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Rapid 
replacement 
of 
foundation 
to 
Pneumatic 
Hammer 





The photograph shows a 7}-cwt. Pneumatic Hammer in 
use in a London factory after installation on a foundation 
made with Ciment Fondu. 

The size of the foundation is 9 ft. x 8 ft. and it is 
6 ft. to 8 ft. deep. 

The hammer is for work up to 6-inch diameter. 


Please write for literature (d v FN T 


Concrete Rock-Hard within one day 


A 





LAFARGE ALUMINOUS CEMENT CO. LTD. 
73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 
a A EES SSSA ASNIORNINII TEI a 
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Nozzles. 


call them what you will 


we are specialists in their manu- 
facture and can make them to any 
specification from +008” to 1” orifice ji 
in any metal. 


Some of the trades for which we manu- 
Tested and recommended by the : facture are the Aircraft Industry, the 


Ministry of Supply (MTV Branch) : Motor Industry, Paint Spraying, Crop 
Reference No. VG.6/300/FIR E ; o=——=— Spraying, Gas Heaters, Sand-Blasting, 


for export to he ¢ Bottle Washing Machinery, etc. 
We are geared to meet any 
demand and welcome 

your enquiries. 

3 : SEND FOR FULL DE- 
OSOTITE—the modern scientific sealing which has been proved by rigorous tests : gf TAILS TO: 

to be the perfect jointing for smooth surface and screw unions. SOTITE is : : 

a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. 


OSOTITE 
A Siugk- POLLOCK & PEEL 


i Limited” 


SLICK BRANDS LTD ER GIA EER S 


Ee Uae) tem ler \eme, £-\elelel, me teh dele), mia. icim 4. ie) 


el: CROYDON 3 mort itee tele...) Mi lolll lel! Mime! lelel) 


Mh & VALVES 


PROPERLY APPLIED AND CONTROLLED 4/2 Ali 
eaten «OC CYLINDERS 


from fin. to 12in. diameter and any length, 
EFFICIENC geo WITH SAFETY SPEED AND together with air hoists and a wide range 
of pneumatic control gear—hand, foot, | 
mechanically and electrically operated are 
SIMPLICITY available 


for 


[Mm PUSHING - PULLING 





= Ni aa 








SOUTH END, CROYDON, SURREY. Tel.: CROydon 3158/9 























LIFTING -LOWERING 


TILTING - TURNING 


OPENING - CLOSING 


w~— 
Se 
PRESSING - SQUEEZING {ff | 
TR 
nN 





STUART. DAVIS. LTD. et! cone 


MUCH PARK STREET- COVENTRY: PHONE COVENTRY 65091-2 
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“Know anything about stocks and 
shares, old boy? ”’ 


‘* Not a thing — except my stock 
with the old man — which has 
gone up recently.”’ 


**How come? ”’ 


‘* I’ve turned over to Monks 

& Crane for drills and cutting tools 
...and what with their stocks, 

| get all the share | want.”’ 


**Sounds a very good investment.”’ 





BRITAIN’S FOREMOST DISTRIBUTORS 


MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


London Office: 

295 EUSTON ROAD 
LONDON, N.W.1 
Tel: Euston 5311 (3 lines) 
Grams: Emancee, London 





Head Office: 

STANHOPE STREET 
BIRMINGHAM, 12 
Tel: Calthorpe {381 (5 lines) 


' Grams: Emancee, Birmingham 





Manchester Office: 

MANCHESTER OLD ROAD 
RHODES, MANCHESTER 
Tel: Middleton 3654 (3 lines) 
Grams: .Emancee, Middleton, Manchester 


SMIMC 8030 
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® 


UE ay controlled steel Castings 


= 200 tons of carbon, alloy and manganese steel 
castings are produced every week in the K & L 
foundries for use in steam, diesel-electric and 

electric locomotives, and for earth- 

moving and mechanical handling 

equipment such as excavators, 

dumpers, road-rollers and 

cranes — not forgetting a major 

contribution to the Country’s 


rearmament programme. 


LTD 
Letchworth, Herts 
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ee 


CHUTES 
TANKS 
HOPPERS 
CONTAINERS | 
AND 
woRrRK 
PANS 


ee 


As specialists in the fabrication of sheet metal and steel 
plate we are well equipped to tackle any problem or job. 
May our representative call 
to give you.technical advice? 


We always have capacity for 
PROFILE CUTTING - PRESSWORK AND 
SPOT WELDING 


ARKINSTALL aati 





TELEPHONE :—MIDLAND 6455/6/7. 
TELEGRAMS :—ARKINSTALL, BIRMINGHAM. 








LEHANE, 
MACKENZIE 


AND 


SHAND Ltd. 


CIVIL ENGINEERING 
CONTRACTORS 


Established 40 years 


@ 

2 Ue 
Impounding & Service 
Reservoirs - Aqueducts 

Tunnels & Bridges 
Main Sewers - Factories 

AND ALL WORKS OF CIVIL ENGINEERING 

Admiralty, War Office & Air Ministry Lists 


ROWSLEY (Head Office) 
DERBYSHIRE 


T : 
DARLEY DALE 291/2/3 





Br 
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Safetread. 
STEEL 
FLOORING 


for strength & economy 


ARMOURED CONCRETE 


SAFETREAD Armouring, inset into 
concrete, greatly increases its strength 
and resistance to shock loads such as 
those transmitted by milk churns, 
casks, packing cases, etc. 

Tests havealso proved that SAFETREAD 
Armoured Concrete stands up to 
exceptionally rough usage under 
adverse atmospheric conditions. 


OPEN MESH FLOORING 


Used exclusively in power stations, 
gas works, foundries, factories, etc. 
It is a welded, all-steel fabrication 
providing great strength with the 
maximum economy of steel. 

Other advantages are: Non-skid but 
smooth surface. Permits 827 
penetration of light and air. Easily 
handled. Attractive appearance. 
Removable. 


Comprehensive information is available on request. 
You are invited to make full use of our Advisory Service. 


iLLAN KENNEDY & CO. LTD 


ARITIME STREET, STOCKTION-ON-TEE 


Vt ’ ‘ 
- ‘ ad 


FLOORING 
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COLLINGWOOD 


PLUMMER BLOCKS 


OF FIRST CLASS QUALITY AND AT COMPETITIVE PRICES 
CAN NOW BE SUPPLIED WITH 
TURNED STEEL SHAFTS + = COUPLINGS 
MOTOR SLIDE RAILS ~- VEE ROPE DRIVES 
VYRITE FOR PRICE LIST 
20,000 
PULLEYS IN STOCK 


THE LONDON SHAFTING & PULLEY CO. LTD. 


DEPT. —.N., “COLLINGWOOD” IRONWORKS, 
NORTHDOWN ST., KING’S CROSS, LONDON, N.1 
Telephone : TERminus 4731 P.B.X. 








sROAD 


h Broadbent range of Types “M” 
“L” Sliding, Surfacing and 
@erewcutting Gap-bed Lathes, 84” to 


Y centre heights, reflect in their 


sien and performance the accu- 
u ated knowledge and experi- 
gained during over 80 years’ 

ine Tool manufacture and 


elopment. 





HENRY 
BROADBENT LTD 


DWERBY BRIDGE, YORKS. 


Telephone: Halifax 81331 


Write for 
illustrated 
literature 
on the full 
range of 
Broadbent 
Lathes 
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FABRICATION 


OF PRESSURE VESSELS TO A.O.T.C. CLASS I. STANDARDs 
CARRIED OUT UNDER MODERN CONDITIONS 
IN WELL EQUIPPED SHOPS. 





EXPERIENCED ALSO IN PLATEWORK, BEDPLATES, 
TANKWORK, ROLLED SECTION STRUCTURES 
AND CLASS Il. PRESSURE VESSELS. 








june 2 














W 
DR in “Ingo 
SEND YOUR ENQUIRIES FOR LARGE OR SMALL — 
QUANTITIES OF ‘‘ QUALITY FIRST” FABRICATIONS 
te ies. | 
ee C 
THE CHATWOOD SAFE & ENGINEERING COMPANY LTD : SHREWSBURY: ENGLANDBNE® D2 
AND 
ie dao ee Ce cee Ce Cel exe Ca Cah ca cab eae awe cer cae cae wee 
ihe ® § ||OVERHEAD - TRAVELLERS - ELECTRIC GOLIAT 
§ e.ii= 
' 
iii<i/ . MARSHALL : |. 
; i § 1% s + 
to 5 inch “| > FLEMING | 
$ = The Britool ‘SPIN- bt tes 
A TORQ’ Rotary Torque § z 
* Wrench enables profes- . 
§ sional results to be § o m 
; achieved with unprofes- j VU 
sional labour. > 
5 , oO ‘ 
jie embodies Britoo Fe bik 
. adjustable pre-setting de- a : 
i vice operating accurately § LOCO STEAM ELECTRIC GOLIATH TRAVELLERS 
$ between 1 inch Ib. and 25 $ 
= inch Ibs. and accepts 
§ standard 1/4” and 9/32” § 
= Square Drive Sockets and 
= Screwdriver Bits. ] 
& S 
3 Cannot possibly over- # P U U 
= tighten. § 
$ Light, well built, é 
9 low priced. n 2 ok 
: MTS52 leaflet on request. 
3 Tool up with # , p 
' JENKS BROTHERS LIMITED : 
: BRITOOL WORKS 
‘ BUSHBURY, WOLVERHAMPTON, ENGLAND z J 
N 
j $ THE HARLAND ENGINEERING COMPANY L 
SCOTLAND 








ne ie on eal aie eal lO Cee ee ale ea cae ea ee aap aa ee 
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STEEL CASTINGS 






Is BRASS 
a pain in the neck 
to YOU? 


T# LADY ON THE LEFT displays one of 
the less common applications of brass in 
everyday life. We doubt the comfort of 
her collar and wonder if brass causes you 
Write for your copy of trouble in the same region. We are not, 

ea by the way, bespoke tailors to the Giraffe- Iustrated is a Conical Drum 
Women of Burma, but manufacturers Cheek manufactured in halves. 
of non-ferrous metal ingots, including Each half weighs 7} tons. 


brass for use in the foundry. So if for SHIPBUILDING AND 


brass is bothering you and you want 


eibintiaadt GENERAL ENGINEERING 
up to a finished weight of -§Q) tons 
Chole about FINS Ingots 


See 
also Gunmetal, Phosphor Bronze and Manganese Bronze tngots 


CHALMERS AND COMPANY LIMITED STEEL COMPANY OF SCOTLAND 
Newhaven Road . Leith . Edinburgh 6 ° Telephone 36611 


AND AT GLASGOW . BIRMINGHAM AND NEWCASTLE : A 
aa on Dolg LONDON OFFICE —1I7 GROSVENOR GARDENS, W.!. 


ferrous metals. 






' 7 
ee eer 8 









Special train of three 90 ft. Girders, 
each weighing 30 tons, en route from 
our Works to site. 


Bridge and Constructional Engineers 


Manufacturers of Mechanical Grabs, Pressed Steel Troughing 


and Sheet Metal Equipment. Steel Stock Holders. 


"JOSEPH WESTWOOD & CO. LTD. 


NAPIER YARD, MILLWALL, LONDON, E.14 Tel.: EASt 1043 
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WOODS PRACTICAL GUIDE x 
TO FAN ENGINEERING thn 


Co-Editors: W. C. Osborne, B.Sc. Eng., and C. G. Turner, D.A.A. 


A wealth of information on 
fans and allied problems 


“ Likely to become the ‘ Bible’ of all concerned i | SCHAFFE R 
with this branch of engineering.” } § 
Power & Works ENGINEERING DIAPHRAGM 


BUDENBERG 
A factual work on a subject hitherto neglected by technical \\ fe A T G ES 
authors, this book lucidly covers the basic factors in fan A 4 ; 
selection and installation. It deals thoroughly and clearly with 
fan design and performance; gives a simplified form of system 
resistance calculations. The contents also include a wealth of 
practical information on air conditions, humidity, ventilation, 











(6 PER SQ In 4 
ATCH 


<OUN 


Pressure Gauges in 
non-corrodible mould- 
ed plastic cases for the 
chemical and_ allied 
electric motors for fan drives, and a section of useful reference q industries. 


data. The book is handsomely produced, bound in full cloth. 





fume and dust removal, air cleaning, cooling, airflow measure- 
ment, duct design, hazardous applications, noise in fan systems, 


143 diagrams, 33 charts, 61 tables 


227 pages - 9” x 6” -- 10/6 post free 
; BUDENBERG GAUGE COMPANY, LIMITEL 
Obtainable from all booksellers or from : BROADHEATH, NR. MANCHESTER 


WOODS OF COLCHESTER LTD. 84 High Holborn, London, W.C.1. 62 Robertson St., Glasgow, C 


Publications Dept., Braiswick Works, Colchester. 
An Associate Company of the General Electric Co. Ltd., of England. 


























GEARED MOTOR... ‘ll 7 


iSite laments 


springs than 


Springs by Riley 


SECA AONE D EEE NER 


for all speeds and voltages. 


Final shaft speeds between 270 r.p.m. and 0.055 r.p.m., } H.P. motor, 1,400 r.p.m., 3-phase 
squirrel cage, single phase R.!. or series, D.C. compound, shunt or series, or univ & 


@ Worm and spur gears, two to eight reduction stages, running on self-lubricating 
bronze bearin, 


Ball bearing final shaft. @_ Right angle drive. 

Same dimensions for all speeds and voltages. 

Vertical or horizontal final shaft. @ Floor, wall or ceiling mounting. 
Light weight and small overall dimensions. 


TRADE MARK 


THE NORMAND ELECTRICAL CO - LTD., 


North Street - Clapham Common - London, S.W. 4. Tel.: MACaulay 3211/4. 


—————————— 3 ER LTD., MILKSTON Phone: ROCHDALE 2237 (5 lines) 
SPRING WORKS ROCHDALE Grams : ‘RILOSPRING’ ROCHDALE 
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ELECTRONIC COUNTER 


po YOU counT? 


Counting your products is certainly a varied business these 
days. No one instrument can ever cope with all the situations 
— but the following two do remarkably well. One little instrument 
counts metal parts — any metal —that can be arranged to drop through a 
hole in a pick-up head. They can fall as fast as you like but every one is 
recorded on a counter that reads up to a million. The parts don't have to touch 
TYPEE anything, the unit isn’t photo-electric (no lamps to burn out), and it isn’t black magic— 





! TCHING 
OUNTER 


just sound engineering principles. Another unit, called the Batching Counter Type E, 
will not only count your products, be they small pills or large cartons, but automatically 
divide them into batches of any given quantity. All you have to do is set three dials to 
the number you want—one dial for HUNDREDS, one for TENS and one for UNITS— 
and when it’s counted that quantity, 
PERFORMANCE FIGURES the Type E will switch on a solenoid 





MAXIMUM COUNTING SPEED 1500 a minute (we make these, too) or any other 
MAXIMUM BATCH QUANTITY 999 electrical gear, to clear the batch. 
ACCURACY - - - - Absolute 

SUPPLY - - - - . 200-250 v. 50 cycles 
CONSUMPTION - - - 25 watts instantaneously and off we go with 


another batch. 


Once it’s cleared, the counter resets 








rite for fully illustrated leaflets: TELEDICTOR LTD., DUDLEY, WORCS. Phone: Dudley 4655 (3 lines) 


M-W.54 











HEAVY HEAD 


TRIPLEX 
RAM PUMPS 


-- 








Photograph shows one of 
two pumps, each having 
8” diam. rams x 12” stroke, 
recently supplied to a 
Chemical Works, for pumping 
residual lime slurry 
against a pressure of 450 |b. 
per square inch. 


LEE, HOWL & Co. Ltd. 
REGEN NOND TIPTON, Staffs. ——— 


FINCHLEY, N.3. 
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Une 


We build: 
= 

















PATENTED a 
“tric 
INGOT MILLING - 


MACHINES — wer ON Dee |: 


for removing the skin of poly- 
gonal ingots from 10” to 25’ 


diameter—carbon or alloy steels. 


Ask for catalogue. 


Sole Agents for Great Britain :— 


ALFRED HERBERT LTD. WALD RICH SIEGEN 


Factored Division—Red Lane Works, FF 


COVENTRY—ENGLAND. HEAVY MACHINE TOOL WORKS — GERMANY — FOUNDED 1840}: 














of 
Work 





Chance VERIDIA (Regd.) Precision 













Bore Glass Tubing is made in a range of 
bore diameters from 0-06 mm. to 34-5 mm. 
The new David Harcourt Monogauge, modern in 
appearance and equally advanced in its internal 
construction, is suitable for most industrial appli- 


The variation from the nominal internal 
diameter does not exceed +0-01 mm. 

(+0-0004 in.). Made from HYSIL (Regd.) — 
Chance GHA — a heat-resisting glass of low thermal cations saquiing .geowase inflonina. 


expansion. A descriptive leaflet and information as to Let us disouss your requirements. 


lengths available will be sent on request. DAVID HARCOURT LTD 


Linkula Works, Coventry Road, Birmingham 10 


hance. V E P | D | A A Member of the Industrial Instrument Division of 


(Regd.) 


PRECISION BORE TUBING QMITHS 


CHANCE BROTHERS LIMITED 


Smethwick 40, Birmingham. London Office : 28 St. James’s Square, S.W.1 (Whitehall 6002) sone 
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THE FINEST STOCK 
it~ IN THE COUNTRY 


3 





Lights that are out of reach AUTOMATICS MILLING MACHINES 
WICKMAN 10 M/M High speed, 400/3/50. 
can present a somewhat CLEVELAND $ Sp Capacities in 10 24, CINCINNATI No. 3 Pisa Hor Dial type 
Be a bl : CLEVELAND 4 Spindle, 14in. Cap., 400/3/50. 40/3/50 ‘ 
tricky”’ problem when it RYDERMATIC 6 Sp, i2in. chucks, 400/3/50. CINCINNATI No. 2 Plain Hor. Dial type, 


BUTTERWORTH 1 #in. and itin., S. Sp.  400/3/50. 
400/3/50, gan No. 2 MI. Plain Hor., 


JACKSON Vert. Miller and Die Sinker, W/S 
CAPSTAN AND TURRET LATHES 7950 by igin, 


ed No. 9 Comb. Turret Lathes, 


“WARD O.E. 5 Collet Capacity, 400/3/50. 
HERBERT 2B, 1din. Cap. (Bar Feed), 400/ PRESSES 


comes to maintenance. The 
easicst and most convenient 
way toservice inaccessible lights 
in Factories, Street Lighting systems, 





















































Aircraft Hangars, etc., is to brin: - 
them down to ‘ct iw means of ‘ HERBERT No. 4 (Chucking), 400/3/50. SCHULER Long-Stroke Press, 40/52, Stroke, 
tr 
LEF ising psa ee ! " . DRILLING MACHINES sting 380/350. 70-Ton, Variable Stroke, 4in.- 
an ering Gear. ; HERBERT Pillar Di No.2 Mr. 4003/30. sok RADLEY. & CRAVEN 5D. 40-Ton, 2in. 
This equipment incorporates an ingenious RABOMA 5ft. Radial, No. 5 hare os /50. RHODES 75-Ton, 3in. Stroke, 400/3/50. 
‘ 2 : a CORONA 2ft Gin, Radial, No. 3.M/T. TAYLOR & CHALLEN B.3 30-Ton, Geared, 
electrical contact mechanism which makes SL | ASQUITH 8ft. Radial, No. 5 M/T, 440/3/50. 
sein with hs i That ASQUITH 8ft. Girder Radial, No. 5 M/T. Sucke aOnsIsO" WALKER 75-Ton,  7in. 
or mains when actuated hn 7 ’ 
by a hand winch operated from the ground. a 
. NORTON 30in. by 6in. Plain, 400, 
Without the fuss of ladders or other cumber- SCRIVENER No. 1 Centreless, 4100/3150. MISCELLANEOUS 
; CHURCHILL No. 2 Centreless, 400/3/50 
some equipment, lanterns can be lowered to x_n by i0in., —3Ton Overhead CRANES, 20ft. 6in. Span. 
a convenient height for maintenance. hima. 
LATHES Buckton TENSILE TESTING M/C, up to 50 
It also effects substantial economies by reducing DRUMMOND Jin. by 54in. Gap Bed, S.P.D. Tee ser HORIZ. BROACHER, 23in. dia. 
ici time and the number f . New CARDIFF Lathes, 7in. by 40in. by 60in., Screw, 400/3/50. 
servicing of maintenance 400/3/50. i Prod ras ‘at golitegnclever 34in. HOR. FORGING MIC, 
° ‘0 luction, in. in., le 
personnel required. 40/3/50. . Barnes “Hydram” HONING MIC, 42in. 


SWIFT Boring and Surf., 18in. swing, Stroke. 
400/3/50. Lees-Bradner 12in. by 36in. THREAD 
FISCHER 10in. by 36in., Gap Bed, 400/3/50. | MILLER, 400/3/50. 


NORMAN E, POTTS (B’HAM) LTD. 


130 MOSELEY ROAD, BIRMINGHAM, 12 


Vic. 1278, 1279, 1270. 









For full details send today for This seat is on. view 
descriptive catalogue ne <b Sie Duds 



























F LONDON ELECTRIC FIRM LTD. 


MOUTH CROYDON + SURREY Telephone Uplands 4871 











Further lists on pages 6 & 8 











ROTARY VACUUM PUMPS 


The “AQUAIR” patent pump is the 
most suitable pump for the many wetand dry 
vacuum services in Industrial Installations. 

Of split casing design, wherein 
accessibility for overhaul, ease of cleaning, 
and maintenance of alignment are outstand- 
ing features, they are available in a range 
of sizes and drives to suit all requirements. 


Sizes from 2’ to 16” Capacities up to 
7000 cub. ft. min. | Vacuum up to 22” Hg. 


WRITE FOR ILLUSTRATED LEAFLET AQlI. 


Aquair Pump installed in a famous 
Paper Mill. Capacity 5500 C.F.M. 
18” Vacuum. 
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NEW & RECONDITIONED 
MACHINE TOOLS 


N.113 New 12” Crowthorn All-Geared 7172 One ‘ Pels’ Single-Ended Plate Split- 


Head S.S., S.C. Lathe, on 12’ 9” gap 
bed, to admit 8’ between centres, 3?” 
dia. hollow spindle, 12 spindle speeds 
from 10-5 to 302r.p.m., Norton type 
feed box giving 12 to 160 feeds per 
inch, 24” dia. swing over bed, 38” 
dia. swing in gap, motorised 400/3/50 
cycles supply. 


N.118 New 8%” Wilson All-Geared Head 


S.S., S.C. Lathe, on 8’ gap bed, to 
admit 3’ 10° between centres, 2%” 
hollow spindle, 9 spindle speeds 26 to 
477 r.p.m., Norton type feed box, 
giving 48 to 336 cuts per inch, 17” dia. 
swing over bed, 28” dia. swing in gap, 
motorised 400/3/50 cycles supply. 
One Second-hand ‘ Herbert’ No. 4 
All-Geared Head Capstan Lathe, 
arranged for chuck work, with auto- 
matic traversing saddle, 8 spindle 
speeds ranging from 30/511 r.p.m., 
motorised 400/3/50 cycles. 

One Second-hand ‘ Herbert’ No. 4 
Senior All-Geared Head Capstan 
Lathe, dial change headstock hollow 
spindle 21/16’, 8 spindle speeds 
40/1000 r.p.m., motorised 400/3/50 
cycles. 

One ‘ Herbert’ No. 7 Combination 
Turret Lathe, 8 spindle speeds 18/366 
r.p.m., swing over bed 16}” dia. 
2#’ dia. hollow spindle, motorised 
400/3/50 supply. 

3 One Second-hand ‘Jones and Ship- 
man’ Precision Plain Cylindrical 
Grinding Machine, swing over table 
10’, maximum grinding length 27’, 
wheel size 14” dia., 8 rates table 
speeds 3/57, motorised 400/3/50 
cycles. 

One Second-hand ‘ Precimax ’ Model 
M.P.B., 12”x80” Hydraulic Plain 
Cylindrical Grinder, D.C. variable 
speed workhead, swivelling table, 
4 steady rests, motorised 400/3/50 
cycles. 

One ‘Samsonwerk’ Horizontal 
Spindle Surface Grinding Machine, 7 
dia. wheel, working surface of table 
24” x 84”, motorised 400/3/50 cycles. 
One *‘ Redman’ 11’ 0” x3’ 0’ x2’ 6” 
Planing Machine, with 2 toolboxes on 
cross slide and 1 side toolpost, 4 table 


speeds. 


CASHMORES 


7166 


ing Shears, to shear plates up to 1” 
thick, length of blades 27’, stroke 4”. 
strokes per minute 13, arranged for 
motor drive. 

One Second-hand ‘Rhodes’ Patent 
High-Speed ‘Super Shear’ Guilld- 
tine, 10’ x }” —" 3” depth of gap 
inside frame, with 124 h.p. motor 
suitable for 400/3/50 cycles. 

One ‘ Massey’ 3-cwt. Slide Type 
Power Hammer, stroke 17’, handle 
m.s. bars 3” to 5”, blows per minute 
160, arranged for fast and loose pulley 
drive, Serial No. 5878. 


7116/7 One * Massey ’ 20-cwt. Clear Space 


7197 


7196 





Great Bridge, Tipton, Staffs. 


Telephone 2181/5 








Type Pneumatic Forging Hammer, to 
handle bars 10/17’ dia., stroke 32”, 
motorised 400/3/50 cycles. 
One Second-hand ‘ Kearns” Type S 
Surfacing, Boring, Milling and Drill- 
ing Machine, maximum dia. will face 
8”, 6 speeds 45/510 r.p.m., main table 
16” x 22”, maximum distance centre 
of spindle to main table 12”, motorised 
400/3/50 cycles. 
One Second-hand ‘Pallas’ Model 
U.2 Horizontal Universal Milling 
Machine, power feed to table in all 
directions, table size 40°x10’, 6 
spindle speeds 25/450, with equip- 
ment, motorised 400/3/50 cycles. 
One Second-hand ‘ Holroyd’ In- 
ternal and External Thread Milling 
Machine, 44” hole in spindle to cut 
right and left-hand threads, auto. 
feeds, 10” three-jaw chuck, motorised 
400/3/50 cycles. 
One Second-hand ‘ Cincinnati ’ No. 3 
Plain Heavy Duty Horizontal Milling 
Machine, rapid power in all directions, 
table size 62}$”x15}", 12 spindle 
speeds 18/450 r.p.m., 16 feeds $”/20’ 
cuts per inch, motorised 400/3/50 
cycles. 
One Second-hand ‘ Adcock and Ship- 
ley’ Heavy Duty Motor-Driven 
Pillar Drilling Machine, No. 4 M.T., 
9 spindle speeds 28/535 r.p.m., size of 
R and F compound table 26” x 16’, 
motorised 400/3/50 cycles. 
* Kitchen and Wade ’ Improved Type 
Hydraulic Honing and Lapping Ma- 
chine, capacity 2” to 9”, bores up to 
25”, motorised 400/3/50 cycles. 


JOHN CASHMORE LIMITED 





Newport, Mon. 
Telephone Newport 3944/7 
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VALES PLANT 


REGISTER LIMITED 


14 LOWER GROSVENOR PLACE, LONDON, S.W. I. Tel: ViCtoria 3501-753 1-8080 (1! lines) 


Works: Cow Lane, Garston, Watford 












PHONE: 
| SHEFFIELD 36222-3 





CRANKSHAFTS RINGS 
HAMMERED BARS 


PLAIN AND BOSSED 
GEARS ETC. 














VAAN 








CSS 





ROUGH AND FINISHED 
COMPLETE FOR ASSEMBLY 


§ STRINGER & COherrie.ooLT® 


WINCOBANK STEEL WORKS 


SHEFFIELD. 9 


GRAMS: 
STRINGER WINCOBANK 




















Cut the 
stress and 
strain 
from spring 
ealeulation 





with a\‘ RATCLIFFE’ SPRING CALCULATING SLIDE RULE 


*& Scales allow calculations involved in the tension and compression springs 
to be made at one setting!) * U slide for stress | + Wahl’s stress correction 
calculated quickly! le is essential to 

i draughtsmen, is soundly constructed 


of hi 
load c: 
@ 


CRAWFORD SPRING WORKS ° ALLEN ST. * ROCHDALE * LANCS 
—— 
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FOR SALE 


POWER PLANT FOR SALE.—One 200kW. and 
one 75kW., 440 or 500/550 volts D.C., Belliss and 
Morcom Steam Sets. 

One 30ft. by 9ft. Daniel Adamson Lancashire 
Boiler, 180 lb. working pressure. 

BOX No. E1885, “ The Engineer.” G 
RECONDITIONED EX-ARMY HUTS and 
manufactured buildings. Timber, Asbestos, Nissen 
type, Hall type, &c. All sizes and prices —Write, 
call or telephone, Universal Supplies (Belvedere), 
Ltd., Dept. 63, Crabtree Manorway, Belvedere, 
Kent (Tel., Erith 2948). E110 G 
FOR SALE, unused Motor Generating Set, 85/68 
volts, 1550 —. direct driven by 159 H.P. S/R motor, 
400/3/50, 950 r.p.m., manufactured by E.C.C., 
Wolverhampton, with starter and voltage regulator. 
New 1943. Never put to service, carefully stored.— 
BOX No. E9080, “‘ The Engineer.” G 
FOR SALE, practically new 526 cu. ft. Holman 
motor-driven Air Compressor Set, type TM60S, on 
bed-plate, direct coupled to 120 H.P. C.P. slip-ring 
motor. Low price for quick sale-—Apply, G. E. 
Simm (Machinery), Ltd., East Parade Chambers, 
Sheffield, 1. E9049 Gc 
TEN CAST IRON Slotted Bed-Plate Sections, 6ft, 
by 14in. each, total weight 90 tons, for disposal.— 
Details from Works Engineering Department, K. 
and L, Steelfounders and Engineers, Ltd., Letch- 
worth, Herts. E9059 Gc 





For continuation of Small Advts., page 132 








ANNOUNCEMENT 


B.V.C. Industrial Constructions Ltd. 
have appointed Mr. W. Bulloch, 
Assoc. Eng., A.M.I.Mech.E., to 
control all activities of their 
Hydraulic & Mechanical Materials 
Handling Department. For nearly 
25 years Mr. Bulloch has been 
actively associated with the develop- 
ment of hydraulic and pneumatic ash 
and dust handling plants and since 
joining this company he has been 
employed in the development of the 
now familiar B.V.C. Hydraulic Ash 
Handling Plant. 


B.V.C. INDUSTRIAL CONSTRUCTIONS Ltd. 


Terminal House, 52 Grosvenor Gardens, 
LON ’ ale 














he 





FOR ALL TYPES of BOILERS 


Air Heaters, Economisers 


and Superheaters 
LAND AND MARINE 
CLYDE BLOWERS LTD 


CLYDEBANE. 
Telephone: Clydebank 1576/77 
Telegrams: ‘‘ Murwils Glasgew 


e 
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STEEL PLATE 


AVAILABLE. 


We can supply for 
prompt delivery large 
tonnages new British 
M.S. Plate from }” to 
7” thick. 
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H.E.T. (STEEL) LTD. 


7, CROWN ST., DARLINGTON. 
TEL : DARLINGTON 66336. 
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F ; Aifa-Laval 
Pease-Anthony Scrubbers E: 
Alispeecis, 
o * 


7 ° = e e * * e e * * & e e aa + » e e * * = e e * AP.V.—Pas 


Ash .J., 
Ashworth | 
Automatic 


As an addition to our range of gas-cleaning equipment we Ea 


aveling-Ba 


are now manufacturing Pease-Anthony Scrubbers under Licenc§ = 
from the Chemical Construction Corporation of U.S.A. ae 


Lid....... 
British The 
' OO. cts 
Two types of scrubber are available, the P-A Cyclone scrubber to sori 
remove micron size dusts and the P-A Venturi to remove sub- 


micron dust, fumes and mists. For certain difficult applications a autcher, H 


combination of the two scrubbers in series can be used. 





Applications on which the scrubbers are already installed cover a 
wide range including lead smelting, oil and varnish kettles, spray 
driers, superphosphate plants, etc. 

In certain cases it may be desired to carry out tests on the gas to be 
cleaned and we have available a pilot unit which can be used on site 


to determine the best type of scrubber to be installed. 


We shall be pleased to send full particulars on request 





THE POWER-GAS CORPORATION LT Dhue 


TILIT 











(IN COLLABORATION WITH CHEMICAL CONSTRUCTION CORPORATION, U.S.A. i, 
STOCKTON-ON-TEES AND LONDO BEE 


AUSTRALIA FRANCE CANADA INDIA SOUTH AFRICALRM! 








3M June 19, 1953 
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Udal, J 


United Steel Companies, Ltd.... 87 
Upfield & Sons, Ltd. 48 


cr, J., 





Wee R., - —_ estan 
Ltd. 





ee 93 
Wiggin. J. & ef d.. : 99 
Wild, T Lc (Machinery), Lid... 94 
Wiley, J., & Sons, Ltd........... 117 
Wilkes, A ol pe: 
Workington Iron & Steel 
Worthington-Simpson, Ltd.. = 














GEORGE — RUSSELL 


os 
PE cal 


& Co. 
MOTHERWELL. 








TAINLESS STEELS 


Telephone: 
Clerkenwell 


8356/7/8 ane 6ST; 


The MULBERRY COMPANY 
JOHN STREET, LONDON, 


EX STOCK 


E.C.1 





i TE ‘HT TTT im | 
i) 4 
me 





EVERAL 
TILITY 
ft., 120 ft., 100 ft. and 80 ft. clear widths 
inside space usable and free from obstruction 

TE OR PHONE :- 





ERMINAL HOUSE, LONDON, 








STEEL BUILDINGS HANGARS 


ELLMAN HANGARS uimITED 


S.W.1 





ay length and height 
We erect 


SLOane 5259 











HIGH CLASS 


GREY 


required. 









IRON 
CASTINGS 
WHITE IRON AND 
NON-FERROUS 
for all Engineering 
trades .... 

@To B.S.S. or custo- 
mer’s own speci- 
fications. 

@Fioor moulded up 
to 5 tons. 

@Machined to your 
drawings if 


THE BRETTELL LANE FOUNDRY LTD. 
BRIERLEY HILL, STAFFORDSHIRE 










Telephone : 
see HILL 








BANDSAW . 


SOCKET 





1,000,000 (FEET) IN STOCK 


HIGH CLASS METAL- 
CUTTING BANDSAW 





4,000,000 


ALL SIZES 
® ORDER NOW e 


SCREWS 





"Phone: Aston Cross 3264. 





GEORGE H. ALEXANDER MACHINERY LTD. 


82-84, Coleshill Street, BIRMINGHAM, 4 
"Grams: ‘Viking, Birmingham.’ 














124 
FOR SALE 


LITTONS| 








ARCHDALE 20in. plain horizontal Millers, fitted 
with double overarm support, motor drive, working 
surface of table 40in. by 10in., automatic longitudinal 
feed of table 20in., hand cross feed of table 5iin., 
hand vertical feed of table 12in., 12 spindle speeds 
(30-615 r. : m.), 8 feeds 4in.—10in. per min. 

HARDINGE motorised high-speed 
plain tool room Millers, type TM, Serial rene. renieso 
and . 14639, table gg 25in, by 6jin., complete with 


suds pump and ta: 

SUNDSTRAND. “00 motorised hydraulic rigid 
Mill, working surface of table 25in. by 7}in., maxi- 
mum longitudinal travel of table 8in., feed range 4in.- 
37in. per minute, rapid traverse per minute, 
Serial No. 50/79, equipped with motorised suds pump. 

ARCHDALE i8in. Production Miller, motor 
drive, working surface of table 24in. by 94in., power 
longitudinal feed of table 18in., ical 
spindle head 12in., max. distance centre of spindle to 
top of table 14in., 14 spindle speeds, 14 pp equip- 
ment includes idin. diameter mandrel and braces. 
Machine is fitted with double overhanging arms. 

ARCHD. 28in. plain horizontal Milling Ma- 
chines, motor drive, working surface of table 28in., 
power cross feed of table 8in.. power vertical feed of 
table 154in., maximum um distance of centre of spindle 
to top of table hg 6 spindle speeds (30-462 r.p.m.), 
8 table feeds (0-7in.—15-Sin.), power rapid traverse, 
of table 100in. per minute. 

LO-SWING 8in. motorised multi-cut Lathe, model 
LB, machine admits 8ft. 6in. between centres, Serial 
No. LB. 4622. 

LE BLOND Tin. centre ~~" =. motorised rapid 
production Lathe, ns No. NA. 1648, max. swing 
over bed 14in., 
centres 24in., nn an (6b-S0D pa), 9 foods, 
— with plain tool rest and four-way tool post. 

This machine is for sliding and surfacing only, not 


"SPRINGFIELD 7in. centre, 14in. swing, sliding. 
eds ea boring Lathe, Serial No. 988, 
12 epindl apecds 


(16-600 r.p.m.), Norton type screw- 
cutting box, having 37 thread c 





hanges, 14-80 T.P.I. 
The machine is complete with i chuck and is 
in good condition. 
WARD, HAGGAS & SMITH 8tin. by 8ft. All- 
head motorised S.S. and S.C. Lathes, maximum 
istance admitted between centres 4ft. 4in., maximum 
swing over saddle 84in., hole through spindle 2in., 
~— of spindle speeds 18, range of spindle speeds 
CHURCHILL OSG horizontal spindle hydraulic 
working surface of table 30in. by 


8i 
width of working groun: 
10in. by lin. by =e a distance from table surface 
to ney = centre 15in., table traverse speed 


0in.—60in. 

LUND PRECIMAX 6in. by 24in. motorised plain 
hydraulic cylinderical Grinder, max. grinding dia- 
meter 6in., max. distance admitted between centre 
24in., work speed range 40-400 r.p.m., table speed 
range tne per - ea M: is complete 

teadies, motorised suds pump and tank. 
BATEMAN 6ft. by 24in. by 
Planer, motor drive, working surface of table 72in. 


BUTLER Sin. automatic Indexing Slotter for auto- 
matic Ta of all forms of internal and ex- 
teeth, maximum diameter of work 

admitted 14 14}in., maximum width of work 4}in. 
NEWEY 14in. stroke Crank Shapers, motor drive, 
surface of table 14in. by 1lin., longitudinal 
power movement of table 1 lin., vertical ‘movement of 
table 10in., vertical movement of tool head 4hin., 

um distance tool head to table 1 lin. 

LIBBY No. 4A 


Csindie speeds ( (48-1020 r.p.m.) and reverse, swing 
64in., maximum distance admitted 
yaad 5 ball chuck and turret face 15in. 


LITTON’S one vem TOOL CO., 
372-378, OLD STREET, LONDON, E.C.1. 


Telephone : SHOreditch 4814-5 and 5691. 
Telegrams : Galloon, Finsquare, London. 
E480 G 


MED 


NEW 
GIRARDS RADIAL DRILL 
MODEL BR40 


Max. a radius 

Morse ta: 

Max. yon spindle t to base 
Hy = ae 





49tin. 
No. 4 
— ae! 
45-2000 r. 
a 0-0025-0-0 sin. 
IMMEDIATE DELIVERY. 
INSPECTION INVITED. 


Full particulars from : ° 


SOAG MACHINE TOOLS LTD., 
JUXON STREET, LAMBETH, LONDON, SE. il. 
*Phone : RELiance 3373 (5 lines). 

*Grams : Sotoolsag, London. E211 64 





EMERGENCY—BOILERS 
FOR SALE OR HIRE 
IMMEDIATE DELIVERY AND USE 


Complete steam generators on trailer, any capacity 
and pressure up to 6000 Ib./hr., evaporation at 200 Ib. 
—. Coal or oil fired. —Apply, Yorath-Lewis 

ilers, Ltd., 27, Copthall Avenue, London, E.C.2, 
or "phone MONarch 0477 or PRimrose 3606. 

E566 G 





THE ENGINEER 


AUCTIONEERS & VALUERS 





SSTABLIEHED 1807 


FULLER, HORSEY 


SONS anp CASSELL 


Specialists 
SALE & VALUATION 
WORKSAND MANUFACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3 
Telephone : ROYAL 4861 





By Order of Messrs. DOW-MAC (PLANT AND 
TRANSPORT), LTD.—Surplus to requirements. 


Fuller, Horsey, Sons & Cassell 


have been instructed to offer for SALE by 
AUCTION, in Lots, at their PLANT DEPOT, 
TALLINGTON, Nr. STAMFORD, LINCS, on 
TUESDAY, 30th JUNE, 1953, at 2.30’ p.m. precisely, 


CONTRACTORS’ PLANT 


ae wy he? of | -gg ee yg from 3 to } cubic yards 
bucket cluding a 21 R.B. with DRAG~- 
LINE, ‘SKIMMER. and BACK. . 


-WEST 80D 
LINE EXCAVATORS ; 10 R.B. EXCA tea 
with Dragline, Shovel and Skimmer Equipmen 
two Jaeger Lakewood TAMPERS and FINISHERS : 
20 cubic yard SCRAPER, a BROOM & 
WADE S.V.D.2 AIR COMPRESSOR, a 25ft. 
MOTOR LAUNCH, three Rex 14/10 and one Winget 
ast CONCRETE MIXERS; 400 
10ft. by 8in.; Electric 


Mach 





nage Flag Newees and Kerbs and numerous roam 


= when ready, may be obtained of Messrs. 
Fuller, Horsey, Sons and Cassell, Industrial Auc- 
tioneers and Valuers, 10, Lioyd’s ‘Avenue, London, 
E.C.3. (Tel., Royal 4861). E8859 3 








| FOR SALE | 





FRED WATKINS 
tmanen *: MACHINERY FOR 
STEAM BOIL 
stock, 3ft. to on ea. dia., — yt 
Economic, 4ft. sh ~ including several unused, 
© Lancashire, on. by 7ft. 
by 140 Ib. ; ster Boh. by 9 by by 200 Ib. 300 recon- 


all sizes. 

AIR COMPRESSORS. ie 200/300 

cu. ft.; C.P.T., 320 cu. ft. ae eo ee. es 
Holman, \ 

AIR Pp ia., 

including fifty a S: Sft. 6in. by 75 Ib.; all 


and guaran 
DIESEL tg HORIZONTAL COLD 
Fielding, 40 H.P. Crossley, 30 H.P. 
Ruston. 


mith diesel, 35ft. jib, 


40ft. jib ; 3-ton 
Rosion, Diss, 370 ib 2-ton Smith, 40ft. jib ; 
all 4ft. 84in. gai 
RAILWAY. "MATERIAL.—Kerr 12in. by 20in., 
six-wheel cou + Loco., 160 ib. w.p.; large 


stocks Rails, 
RS 35 H.P. Laurence Scott, 
oof, 990 r.p.m. 


“STEEL PIPING. —10,000ft., 3in. and 6in. screwed ; 
2000ft., 8in , 10in. ; ae 12in. flanged ; 
10,800. « dia. Victaulic ; 


pneumatics 
Cranes, 35/40ft. jibs ; 
Gardner engine ; 


steel bends, 6in., 8in. 
Flexible Pumping Hose, 4in., 8in., "10in. 


CAST ern PIPES.—SO000ft., each new 6in. and 


ss _ jate oy ‘Also Toa 3 
—Exceptional inistry 
Si Sm ang oe Aci 


below Large sti -- all oral 
prices. stocl sizes, 
Slide, Sluice, Gun-metal, Reducing and Check Valves. 


on request. 
"STORAGE TANKS.—Two Lead-lined, 35ft. long, 
t. dia.; 200 Steel Vessels for oil, bitumen, acids 
ded Pressure T. ‘anks, 8ft. 6in. by Sft. 6in. 
dia. ; Zit by oft Bin. Welded Steel 50 Ib. 
pressure ; en Earthenware Jars, 2000 litres ; 
ot ge md dia., 14ft. deep, rubber and brick- 


Comprehensive catalogue, “‘ Watkins Machinery 
Record,” published monthly ; free copy on request. 


SLING yo te A WORKS, 
COLEFORD, GLO: 
*Phone : Coleford Pn. E366 G 


a 





AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 








Specialising 
VALUATION & SALE 


of 
ENGINEERING & ALLIED 
WORKS 
PLANT AND MACHINERY 





73, Chancery Lane, London, 
W.C.2. 
HOLBORN 8411 (8 lines) 


June 19, 1953 
AUCTIONEERS & VALUERS 


Ju 





WHEATLEY KIRK 
PRICE & O60. 


&. L. JUDSON, F.R.LC.S., F.A.1. 


u Scomavin FAL P.A.L.P.A, 
SURVEYORS, VALUERS 


and AUCTIONEERS of 
FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


2, SOUTH AUDLEY STREET, 


LONDON, W.1. 
Telephone : REGENT 7150 & 7159 





(Established 1877) 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


OF PLANT, MACHINERY and 
INDUSTRIAL PROPERTIES 


and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate, 
Insurance and other purposes. 


46 GRESHAM STREET, 
LONDON, E.C.2 
Monarch 9422 (8 ines) sites London 


ti hits 
a ng. - George Reveirs, 

















| FOR SALE | 
ABELSON 


STEAM LOCO. CRANES 
10-ton Grafton, 23ft. jib, 100 Ib. boiler, 4ft. 84in. 
sauge, Shunter. 
ton Grafton, 40ft. jib, 100 Ib. boiler, 4ft. 84in. 
om 5 Shunter. 
ton Grafton, 37ft. >. Be, 100 Ib. boiler, Con- 
4ft. 84in. gauge. 
. jib, special high carriage, 
3-ton Stothert = ie pao 100 Ib. boiler, 23ft. jib, 
4ft. ong Bin. eae Soe reconditi: 
30ft. jib, 100 Ib. boat. 4ft. 8tin. 
Pr. ah wm for trench work. Three available. 
ROAD MOBILE CRANES 
10-ton Ransome and Rapier standard model 
_— solid rubber tyres. 
5-Ton Morris standard Petrol/Electric, solid rubber 
tyres. 
4-ton Link Belt, petrol, solid rubber tyres. 
4-ton Hyster, , solid rubber tyres. 
3-ton Jones Tate Diesel/Electric, giant pneumatic 
tyres, all-round slewing, 40ft. cantilever jib. 
24-ton Morris Versatile, Petrol/ pneumatic 


yres. 
2-ton Neal’s t “N” Diesel, pneumatic tyres. 
30 cwt. Hand Winch. 
12 cwt. Neal’s “ Rapid ” Petro! 
2 cu. yd. Circular All-Steel Crane 
Full details from : 
ABELSON & CO. (ENGINEERS), LTD. 
= BIRMINGHAM. 
SHEldon 2424. 
London ofice Tel.: TATe Galle 
Manchester Office Tel. : 


3-ton 
100 Ib. boiler, 4ft. 84in. 


t 


ipping Skips. 


9444, 
1328. 
E8902 ao 





JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 





56, VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 


MICHAEL FARADAY 


AND PARTNERS LTD. 
(Est. 1896) 
Surveyors and Valuers 
of 
IRON & STEEL WORKS 
ENGINEERING WORKS 
OIL REFINERIES, 
CHEMICAL WORKS etc. 
for 
RATING INSURANCE, 
DEBENTURE SECURITY, 


MORTGAGE INVESTMENT 
(PUBLIC ISSUE) PURPOSES. 


40, Brook Street, 


Grosvenor Square, London, W.I. 
Telephone: MAYfair 4888 and 4889 
Telegrams: fimehcny London 








TENTH SALE. 
BY ORDER OF THE SECRETARY OF STATE 
FOR AIR. 


R.A.F., No. 25 MAINTENANCE UNIT, HARTLE- 
BURY, WORCESTERSHIRE, 
4 miles from Kidderminster, 11 miles from Worcester. 


Nock & J oseland 

are instructed to SELL by AUCTION, at the 

> pe UNIT, = THURSDAY, 25th JUNE, 1953, at 
a.m. prom 

A LARGE "QUANTITY OF VALUABLE 


MISCELLANEOUS STORES 
includi: 
CLOTHING AND EQUIPMENT, 


PARACHUTES, ROPE, 
TROPICANS, WOODEN CASES, 





ne | 


d 


ta 


You 





GENERAL STORES. 

Viewing : The lots are on view at Hartlebury 

Wednesday, ys June, 1953, between the hours of 
10 a.m. and 4 p.m., and on morning of the 

day, from 9 a.m. to ‘iam. 

ission by catalogue only, which can 04 

obtained from the Auctioneers, Nock and Joselan¢ 

Bank Buildings, Kidderminster (Tel., 2053 4 boy 





PRINTED BY GEORGE REVEIRS, LTD., 


10/12, ROSEBERY AVENUE, LONDON, E.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2. 
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It may only be a myth that the gods had 
provided Ajax with armour to resist the violence 


of the elements, but it is a fact that modern 













ET, science has enabled us to produce Unax the only 
dyeline process to defeat the ravages of time and 
thereby fulfil the demand for permanent prints. 

If you are not already using Unax please write 
for a free sample for testing purposes. 
“ee 
a8 





r , 
Hall Harding Ltd. - STOURTON HOUSE - DACRE STREET - LONDON SWI - AND BRANCHES 


71 Telephone: ABBEY 7141 


Let’s 
get close 
to the subject 


You are looking at the one-piece inner race of one of 

a number of Hoffmann Roller Bearing Axle Boxes 

stripped down for inspection, after more than 
500,000 miles running. 

You can see the path of the roller tracks, 

1. but you will be interested to learn that it 

was impossible with ordinary micro- 





. meter readings to note any . 
dimensional difference in the dia- 
| meter of the race where the rollers track and where they do not. 
E Another point of interest is that after being oil lubricated for some 
i years, grease was used and four years after the initial charge there “a 
remained ample lubricant for further service. We do not, of course, 
J recommend quite such protracted lubrication periods ! A modern form 
af None of the 300 boxes used on this particular system has failed of the 


mechanically. 
There are Hoffmann Boxes still in service with more than 1,000,000 
miles to their credit. 


geannc AXLE BOXES 


HOFFMANN MANUFACTURING COMPANY 











Che Engineer 


JUNE 19, 1953 


Onder construction: Howden single-inlet 
induced dra ught fan with integral 
scroll-iype dust collector and steam 
turbine drive, jor Vanderbijlpark, 
South Africa. 


HOWDEN 


JAMES HOWDEN & CO., LTD., 195 SCOTLAND STREET, GLASGOW, C.5 & CAXTON HOUSE, WESTMINSTER, S.W.1 

















